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FOREWORD 


From time to time, it becomes evident that an industry is on the 
verge of a technological breakthrough. All our experience indicates that 
the ensuing pevaldi on in ways of doing things will benefit many but will 
affect others adversely. Those who must deal with the opportunities and 
problems presented by such changes are faced with the difficult questions 
of what shape the changes will take, when they will come, and how best 


to take advantage of them. 


Knowledge of the likely impact of future events is indispensable 
if we are to order affairs so that disruption in minimized and the benefits 
flowing from inventive activity are maximized. It is necessary, for 
instance, that our educational and training systems, our employment 
counselling systems, and our immigrant recruitment centres, have the 
theses ete needed to conduct their current counselling and plan their 
future activities. Firms and workers must be able to plan their individual 


growth in the context of the more general events which will take place. 


It is never, of course, possible to obtain the precise knowledge 
of future events which we would all wish to have. In its absence, we 
operate on the basis of more or less informed guesses about what the 
future holds. This is particularly true when the area of concern is 
related to technological change. The process of invention and innovation, 
despite the work done in the last decade or so, is still insufficiently 
understood. We still lack a comprehensive theoretical and empirical 


foundation for anticipating the course of technology. 


a 


This study was initiated +n order to serve two purposes? to 
develop and test a framework for anticipating the effects of technological 
changes and to apply that framework to the pulpwood logging industry to 
derive material which would be useful, primarily for anticipating future 
training needs. Explicit forecasting of detailed occupational changes 
wrought by a still developing technology is, in the most real sense, a 
new field. This study is in the nature of an initial contribution to 


what will undoubtedly become a rapidly growing body of literature. 


In this study, the authors attempt to estimate the direction 
of technological change in pulpwood logging, the rate at which changes 
will take place, and the occupational impact of the changes. In the 
final chapter, potential training needs, the pattern of labour displace- 


ment, and the potential sources of workers for training, are discussed. 


Throughout, the authors have, quite properly, underlined the 
various limitations underlying the explicit estimates which are made. In 
many areas, the necessary data do not exist; in others, there is no body 
of experience on which to fall back in deriving the relationships. In 
such a situation, the only solution is to make the most reasonable avail- 
able assumption. The numerical fulfillment of the forecast necessarily 


depends on whether the assumption is validated by time. 


It is, of course, almost inevitable that some of the assumptions 
will not be borne out. Knowledgeable persons within the industry are 


uncertain or divided in their opinions as to which combination of several 


possible events is most probable. There is no reason to believe that 


persons outside the industry, even after extensive study, will necessarily 


make better judgments. 


ii 


The assumptions and conditional forecasts presented here are the 
best which could be made on the basis of the information now available. 
A best estimate made three years hence might well be different. It is 
in the nature of a conditional forecast that, as conditions change, the 


forecast must also change. 


Throughout the study, the various assumptions and intermediate 
steps have been made explicit so as to facilitate future reworking of the 
forecasts. In many areas, assumptions other than those made are clearly 
within the bounds of reason. The structure of the report is such that 
any who wish to employ alternative assumptions may recompute the results 
with a minimum of effort. This flexibility will also be of value a few 
years hence when it is possible to substitute facts for assumptions. 

The study should thus have a lifetime considerably greater than that of 


the assumptions embodied in it. 


If the particular expectations of the study are correct, the 
pulpwood logging industry in Eastern Canada is about to undergo a 
massive change. New machinery will be introduced into logging at an 
increasingly rapid rate until after 1970. During the next ten years 
between 8,000 and 13,000 workers will be displaced from the industry 


while pulpwood production continues to expand. 


The training needs tentatively indicated by the study are equally 
impressive. The occupational mobility of workers will make it necessary to 
train many more persons than will actually be working at any one time. The 
expected expansion in the number of operators of the various types of 


equipment and in the number of mechanics required to service them will create 
a need for training on a scale which the industry has not yet encountered. 
webs ranGs S. 


Director, 
Research Branch. 
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Chapter I 


The Development of the Pulp and Paper Industry in Canada 


Canada's pulp and paper industry, a major source of employment 


and export earnings, is a child of technological change. 


Some form of flexible writing material has been used by man 

Since ancient times, but the composition of the basic material has under- 
gone considerable change. Scrolls made from papyrus gave way to paper 
made from ragse This, in turn, was superseded in the last half of the 
nineteenth century by paper made from wood fibres. However, paper can 

be, and has been, made from a wide range of fibrous materials. The choice 
among the many possibilities has been determined by the relative abundance 
of the various raw materials, the nature of the demand for paper products, 


and the available technology. 


It was the second great shift - from rag waste to wood fibre - 
that laid the foundation for what is now Canada's major forest industry. 
Because the materials used for papermaking until the 1860's were primarily 
linen and cotton rags, the paper industry was oriented toward the large 
population centres of the world, which both produced the rag waste and 
consumed the paper. With the invention of the soda process for chemical 
pulping in 1854 and of the mechanical groundwood process in the early 
1860's, the raw material basis of the industry was completely altered. 
The chief requirement now became a matter of access to cheap supplies of 
wood of a type suitable for pulping. The other major pulpmaking 
processes - the sulphite process, introduced into Canada in the 1880's, 
and the sulphate process, introduced shortly after the turn of the 
century - permitted the production of a wider range of high quality 


papers from the available wood fibre. 


boas 


Despite the shift in the ian material basis of the industry, 

Canadian production continued to be primarily geared to the domestic 
market during the latter part of the nineteenth century. The pressure of 
demand on world pulpwood resources for newsprint and other paper was not 
sufficiently great to overcome transportation and tariff penalties, and 
most industrial nations were substantially self-sufficient. The market 
for highly advertised, mass produced, consumer products had not yet 
developed and the newspapers of the day were smaller and thinner than the 


modern versions. 


The increasingly rapid growth of demand, particularly for 
newsprint, and the consequent depletion of cheap pulpwood sources close 
to major markets, brought about a gradual alteration in international 
cost patterns. Expectations of increasing disparity between Canadian and 
American wood costs brought pressure from American publishers for duty- 
free admission of Canadian newsprint. This became a reality with the 
tariff change of 1911.2/ In 1913, the United States granted duty-free 
entry to wood pulp as well, partly to eliminate the discrimination 
against domestic U.S. newsprint mills inherent in taxing the intermediate 


raw material but not the finished product. 


The effect of the technological revolution in papermaking, 
combined with immense volumes of cheap wood of a suitable kind, and duty- 


free entry to the world's largest newsprint markets - the United States 


1/ The role of provincial export embargoes on pulpwood cut from crown 
land in this development is not entirely clear. See the Royal 
Commission on Canada's Economic Prospects, The Outlook for the 
Canadian Forest Industries, 1957, pp. 88-90, for a more comprehensive 
discussion of the restriction involved. 


and the United Kingdom - was Os completely alter the structure and 
orientation of the Canadian industry. Canada's first paper mill, built 
in Lachute, Quebec, in 1805, had been followed by similar ventures. By 
1851 there were 10 mills in Upper and Lower Canada all using linen and 
cotton rags to make paper for the domestic market. Starting with a 
groundwood mill at Valleyrield, Quebec, in 1869, the number of mills using 
pulpwood grew rapidly. By 1911, when the tariff change was introduced, 
Canada had 72 mills. The production of pulpwood to supply the mills grew 
from 221,000 cunits in 1891 to 570,000 in 1901 and had reached 1,819,000 


cunits in 1911.2/ 


In the years following the tariff change, the Canadian industry 
continued to expand at a rapid pace. As Figure 1 shows, the volume of 
pulpwood produced in Canada almost doubled from 1.9 million cunits to 
3.4 million cunits in the six years following 1914, and reached 5.6 million 
cunits by the time the great depression arrived in 1929. Since then, 
growth, while still considerable, has proceeded at a more moderate pace. 
The growth of pulpwood production and residue consumption since 1951 has 
been slower than between 1929 and 1951. This has only been partly 
attributable to the decline in pulpwood exports (also shown on Figure 1). 
Over the entire period since the beginning of the First World War, exports 
have grown more slowly than domestic consumption, as a higher percentage 
of pulpwood cut was converted to pulp in Canada. Since 1951, of course, 


there has been substantial absolute decline in the level of pulpwood exports. 


/ One cunit equals 100 cubic feet of solid wood. The traditional 
unit of measure, a cord, contains 85 cubic feet of solid wood. 
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Another reason for the relatively slow growth in Canadian pulp- 
wood production since 1951 has been a very rapid increase in the use of 
chipped wood residue. This residue consists of sawmill and other waste 
material which is chipped and transported to pulp mills for use. As 
Figure 2 shows, however, the growth rate of pulpwood production would 
have been slower since 1951 even if residue had not been substituted for 
pulpwood. Rapid growth of pulpwood production in the Southern United 


States (Figure 3) has also held Canadian pulpwood production down. 


Although the effect of these factors has been to make negligible 
the overall growth of Canadian pulpwood production between 1951 and 1965, 
this has not been true of all regions of Canada. Production in British 
Columbia, as Figure 3 shows, has more than doubled between 1951 and 1965. 
The reasons for this have been ready access to rapidly growing West Coast 
markets and highly favourable harvesting conditions such as large 
diameter trees. These favourablé conditions are reflected in the relative 
costs of production of pulpwood in the East and the West. As Figure 4 
shows, costs have been significantly lower in British Columbia than in 
Eastern Canada’ The very different terrain and stand conditions in 
British Columbia have served to create an industry which differs markedly 


from that in the East not only in costs and growth, but in technology and 


1/ The data in Figure 4, it should be noted, are not true cost figures. 
They are highly dependent on values reported by mills for pulpwood 
which does not pass through the market. Thus the figures are, in 
large part, based on accounting values which are dependent on the 
price at which integrated concerns chose to transfer material from 
one department to another. For a discussion see the Royal Commission 
on Canada's Economic Prospects, The Outlook for the Canadian Forest 
Industries, 1957, p- 191. Whether the apparent widening in relative 
costs reflects the true situation or mere accounting changes is 
unknown. Clearly, the data should be treated with caution. 
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FIGURE 3 


PULP WOOD PRODUCTION, CANADA AND REGIONS, 
AND SOUTHERN UNITED STATES 


~ 1946-1965 
‘THOUSANDS OF CUNITS 


SOUTHERN UNITED STATES 


pees 


IN eet 


*Estimate for 1965. 
**Includes Ontario, Quebec, New Brunswick and Newfoundland, 
tProduction for consumption only in 1965. 
SOURCE: D.B.S., OPERATIONS IN THE WOODS, 1946-1962 and PULPWOOD AND WOOD 

RESIDUE STATISTICS, December 1963 — December 1965; Miller Freeman Publications, 
Incorporated (Connecticut), PULP AND PAPER, July 22, 1963; U.S. Department of 
Agriculture, Forest Service, SOUTHERN PULPWOOD PRODUCTION, 1963 and 1964, 
and THE DEMAND AND PRICE SITUATION FOR FOREST PRODUCTS, 1965. 


FIGURE 4 


DELIVERED VALUE OF PULPWOOD PER CUNIT 
CANADA — ACTUAL AND REAL, 1926-1963 
EASTERN CANADA AND BRITISH COLUMBIA — ACTUAL, 1946-1962 


DOLLARS 
35 


30 


EASTERN CANADA®™ 
ACTUAL VALUE 


BRITISH COLUM AG 


ACTUAL VALUE 


“Includes Ontario, Quebec, New Brunswick and Newfoundland. 
** Real figures calculated by dividing actual values by GNE price deflator. 
SOURCE: Urquhart, M.C. and K.A. Buckley (Editors), Historical Statistics of Canada, 1965; 
D.B.S., Operations in the Woods, 1946 — 1962; CPPA, Reference Tables, 1965. 


work methods as well. Even the occupational categories of woods workers 
are different in British Columbia. Although the end product of the 
harvesting process is the same, in a technological and manpower sense 


Canada has not one but two pulpwood logging industries. 


Historically, the Eastern Canadian logging industry had been 
notable for a near absence of technological change since its birth in 
the nineteenth century. Then, axes and hand saws were used for cutting; 
hauling was done by horses; long-distance transportation was typically by 
water. While the pulp and paper producing segment of the industry made 
one technological advance after another, the logging industry remained 
dependent on the muscular power of men and animals. This technologically 
sleepy industry began to stir about the time of the Second World War, 
and since that time the pace of change has been increasingly rapid. The 
power saw has reduced the human effort involved and the various tractors 
and wheeled skidders are now driving out the horse. Transportation 
systems have also changed - nearly 25 per cent of all Canadian pulpwood 


is now transported to the mill by truck. 


The combination of little or no growth in output and rapid 
technological change made for drastic reductions in the work force needed 
for pulpwood logging. As Figure 5 shows, employment on company limits 
east of the Rockies declined from 2,784 thousand man-weeks in 1951-52 to 
1,442 thousand man-weeks in 1964-65. The other side of the coin has 
already been reflected in Figure 4 - the fact that the cost of pulpwood 
has fallen relative to the cost of the other goods and services which go 


to make up our gross national product. 


It is apparent that this now progressive industry is on the 


verge of a further technological revolution. In recent years, considerable 
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sums of money have been invested in research to develop new and fully 
mechanized logging methods which will drastically reduce labour 
requirements. It is evident that these dynamic changes will also create 
entirely new occupations in which it will be necessary to train workers. 
The following chapters are intended to assist in the understanding and 
interpretation of these potential developments. The present nature of 
the industry, from a manpower and technological point of view, is 
described in Chapter II. Chapter III discusses the characteristics of 
the new technologies. Chapters IV and V deal with the expected timing 
of introduction of the new equipment and its impact on employment by 


occupation, training needs, and seasonality. 
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Chapter II 


Current Logging Methods and Recent Changes 


Advances in loggingtechnology since the Second World War have 
brought about significant changes in methods of harvesting pulpwood 
resulting in extensive increases in productivity. These changes have 
not occurred to the same degree or in the same manner in all operations, 
consequently, a wide variety of methods are currently employed. In 
order to understand the impact which the advanced equipment now being 
tested is likely to have, it is necessary to examine present methods of 
production and to derive some idea of the still continuing post-war 


changes and their impact on the industry. 


The discussion in this and subsequent chapters is largely 
restricted to those operations which are conducted on the Crown Limits 
of the large integrated concerns. These "company limit" operations have, 
since the Second World War, accounted for about two-thirds of total 
pulpwood production east of the Rockiese The remaining one-third of 
the production in this area comes from a mixture of farmers, small- 
woodlot operators, larger freehold operators, and some smaller operations 
on Crown lands. Statistical data on this miscellany of non-limit opera- 
tions are meagre and sometimes conflicting. In view of the difficulty 
of determining with any precision the type or amount of labour input used 
in these smaller operations and, since it is expected that almost all the 
manpower effects of the new equipment will occur on the larger operations, 


only the latter are covered rode) A short discussion of non-limit 


operations is presented at the end of the chapter. 


y There is considerable interprovincial variation in the percentage of 
pulpwood which is obtained from company limits. In Nova Scotia the 
limit proportion is so low (under one-third) that the province has been 
excluded from the definition of Eastern Canada used in this study. 
Total pulpwood production in Nova Scotia accounts for under 4 per cent 
of all output east of the Rockies. 


a ee 


(2) Pulpwood Logging Operations 
The two-thirds of all eastern pulpwood which comes from company 
Limits - and, indeed, the one-third which does not - is harvested under a 
wide variety of environmental conditions and by many different methods. 
The basic operations which must be performed on trees are, of course, 
common to all methods and it is necessary to review them briefly before 


describing the actual systems themselves. 


The several operations involved in pulpwood processing are 
illustrated in Figure 6, but it must be realized that they are not neces- 
sarily performed in the indicated order. The first operation - the actual 
severing of the standing tree from its base with a power saw, buck saw, 
or axe - is called felling. Next comes limbing - the removal of the 
branches. In the topping operation, that part of the tree top which is 
considered by the cutter to be too small for pulpwood is removed. The 
branches plus the tree top, collectively referred to as slash, comprise 
between 5 and 45 per cent of the tree weight .1/ In the bucking operation, 
the tree length is cut into pieces or bolts of desired length - usually 
nominal 4 feet or 8 feet (actually 50 inches or 100 inches including 
trimming allowances). scaling is the fifth operation. Most of the pulp- 
wood cutters are remunerated on a piece-rate basis (i.e., a rate per unit 
produced) and the wood of individual cutters is scaled and recorded 
separately for payment. In the sixth operation the bark is removed from 
the pulpwood bolts. Barking can be performed either in the woods or at 


the mill, but it has been generally carried out at the risa eds The bark 


p 
1/ The percentage depends upon tree size and branchiness. See Keen,. RsE.4 
Weights and Centres of Gravity involved in Handling Pulpwood Trees, 

Pulp and Paper Research Institute of Canada, Montreal, November, 1963. 


of This is so because barking has been cheaper at the mill. However, the 
amount of barking being carried out in the woods is increasing. 


FIGURE 6 


PULPWOOD PROCESSING OPERATIONS 
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represents between 5 and 20 per cent of the tree weight 2/ Chipping the 
bolts of pulpwood is the seventh operation. Thus far, this has been done 
almost entirely at the mill but chipping in the woods is currently under 


investigation by the pacers 


Any movement of wood from the stump to the mill is usually 
referred to as transportation. However, for purposes of this report the 
term transportation will be limited to the conveyance of wood from the 
stump to a landing (including handling at both the stump area and the 
landing place). The problems which present themselves in the movement of 
wood from the final landing to the mill parallel those in long distance 
transport of many other bulk commodities and although important to the 


industry are largely outside the scope of this report. 


The term "stump" denotes the area where the standing tree 
is felled. The "final landing" is the point where the long-distance 
movement of the pulpwood by rail or water (or occasionally by special 
long-distance trucks) to the mill Beatiec Usually the point of transfer 
is at a railway siding or on the bank of a stream or body of water. 
An “intermediate landing" is a point where pulpwood is transferred to 


trucks for transport to the final landing or the mill. Hence, the 


V/ The percentage varies with tree species and size. 


2/ Crown Zellerbach's Northwest Timber Department is currently experi- 
menting with portable barker-chippers called "Utilizers" to meet the 
problem of utilizing small logs and trees in the forest which could 
not otherwise be taken economically to sawmills or chipping plants for 
processing. See Peterson, H.W., Utilizer O erations, W.S. Index 
No. 2391 (B-1), paper presented at the 48th annual meeting of the 


Woodlands Section, Canadian Pulp and Paper Association, Montreal, 
March, 1966. 


3 ; i ; ; 
3/ A number of firms are investigating the possibility of transporting 


wood chips by pipeline but the process is, at best, some years from 
full realization. 


Poe 


expression "roadside landing” usually refers to an intermediate landing. 
The pulpwood is transported from the stump area to the intermediate 


landing by means of a machine or a horse. 


The stump to intermediate landing phase of the pulpwood produc- 
tion process (which is called the "logging operation") accounts for 
approximately 75 per cent of the total pulpwood production costs, i-ee, 
just over one quarter of the cost of producing pulp and paper. All of 
the processing operations, except barking and chipping, are normally 
carried out in this phase. The large share of total costs involved, the 
wide variety of environmental conditions encompassed, and the relative 
lack of mechanization, combine to make this phase of the production 
process a source of difficulties but also provide opportunities for 


cost reduction. 


(b) Conventional Methods of Pulpwood Logging 
Pulpwood logging methods can be, for analytical purposes, 

grouped into three general logging "systems" - short-wood, tree-length 
and full-tree (see Figure 7). Of these, only the short-wood and tree- 
length systems have been widely used in Eastern Canada. Even within 
these two systems, however, many distinct specific methods of harvesting 
wood are used. In an analysis of logging operations in Eastern Canada 
in 1956-57, W.D. Bennett was able to distinguish no less than 148 


different conventional logging methods.2/ 


a 


Bennett, W.D., Logging Atlas of Eastern Canada, Pulp and Paper 
Research Institute of Canada, 1958. 
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Figure Hd 


The Three Pulpwood Logging Systems 


Area Short-Wood Full-Tree 


Fell 
Limb 
Stump Top 
Buck 
(Bark) 


Forward or skid 


Transfer to Buck Limb 
long distance (Bark) Top 
means of (Chip) Buck 
transport Transfer to (Bark) 
Landing long distance (Chip) 
means of Transfer to 
transport long distance 
means of 
transport 
Pulp of 


paper mill 


The particular system and method which it is most profitable 


to use on a given operation will be that which produces the lowest 
combination of processing, handling, transportation, Camp overhead, and 
mill costs per unit. The variables encountered in logging operations are 


multitudinous and it is evident that no one method is or can be the least 
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cost method under all environmental eeraLuhonni a Local stand, soil and 
topographic conditions all prevail, to a greater or lesser degree, upon 


the choice of a logging system and of a logging method. 


In logging, as in other raw material processing operations, 
there are two general but opposing routes to lower costs. On the one 
hand, greater processing efficiency can usually be achieved by the 
centralization of specialized large-scale processing facilities operated 
on a continuous basis. In logging operations, this indicates processing 
as close to the final delivery point as possible because the concentra- 
tion of woou fibre increases in size as the wood is moved from the stump 
to the pulp or paper mill. On the other hand, transportation costs can 
be lowered by eliminating as early as possible all unmerchantable by- 
products and thus reducing excess weight and bulk. Consequently, the 
removal of branches, tree top and bark as soon as possible is desirable. 
The problem is to minimize the combined processing and transportation 
costs (including cost of property development to provide access to 
standing timber and delivery routes to the final landing) under the wide 


range of environmental conditions found in the woods. 


Although there is much variety within the approximately 75 
short-wood methods, they have a number of common features. A pulpwood 
cutter, equipped with a high-speed power saw, cuts the tree down, cuts 
off the top and branches, bucks the tree-length, and piles the bolts 
either at the stump or at a logging roadside (such as a strip road). 


The nominal length of the bolts is generally 4 feet, 8 feet or 12 feet. 


y/ It is conceivable that the industry could minimize wood harvesting 
costs by standardizing the system and hardware to be used even 
though this would not be the most suitable approach under all 
conditions. 


PG) = 


The bolts of wood are hauled out by horse, tractor or, increasingly, by 
skidder to an intermediate transfer point (the "landing") or directly to 


the long-distance transporting medium (bradyi chu cos water). 


The majority of conventional short-wood operations are based on 
the 4-foot bolt, although Ontario and Quebec operations have been shifting 
to the 8-foot bolt. Most Ontario short-wood operations are now based on 
the 8-foot bolt, but the 4-foot bolt is still most widely used in Quebec. 
In Newfoundland and New Brunswick, the 4-foot bolt is standard, and there 
is no apparent trend towards the longer bolts. There is also considerable 
variation between areas in the method of moving the pulpwood. Horses and 
tractors continue to be the dominant methods of transporting wood to 
landings in Quebec and the Atlantic region, but in Ontario the horse has 
virtually disappeared and skidders have taken over most of the burden of 
moving wood. However, the volume of wood moved by skidders has increased 


rapidly in Quebec and is rising sharply in the Atlantic region. 


In the commercial application of this system to date, all the 
purely processing operations have been performed manually except for use 
of the power saw and, sometimes, mechanical barking equipment. Aside 
from the introduction of the power saw about 1950, the most noticeable 
attempts to increase efficiency have been in the handling and transporting 
phases. Forwarding machines, which carry the bolts of pulpwood from the 
stump area to the landing, and mechanical loaders, which pick up the wood 
at the landing and load it - usually onto a truck sere being used 
extensively. The high-cost factor in this system, however, has been the 
manual processing and handling at the stump. Attempts to mechanize stump 


area processing operations have not been completely successful as yet, 
partly because of difficulty in satisfying the conflicting requirements 


of a high rate of continuous processing and high mobility. 
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The newer tree-length system - now in common use - reduces the 
number of operations performed by the pulpwood cutter. The cutter, using 
a power saw, fells, limbs and tops the tree. A wheeled tractor, horse or 
crawler tractor moves through the woods, collects a number of tree-lengths, 
and hauls them to the landing where a man with a power saw cuts them into 
the desired length. The logs may be barked prior to being transported 


GOs TAG, maid los 


The use of the tree-length system has increased rapidly because 
of the progressive improvements in the equipment available for use in the 
systems. Light skidders moving on wheels or tracks are rapidly replacing 
the horse as a mover of wood from the stump to the landing. High-capacity 
Slashers are used, in some cases, to buck the tree lengths at the landing. 
Most of the wood processed by the tree-length system, however, is still 


bucked by Ped rennet 


In the full-tree system, the only operation performed at the 
stump is felling. The full tree - with its branches and top still 
attached - is skidded from the stump to the landing for the other 
processing operations. This high concentration of wood and processing 
operations at one point allows the system to use semi-stationary, higii- 
Capacity equipment to perform a greater variety of operations than is 
possible with the other two systems. The significant drawback, of 
course, is the extra cost involved in transporting largely unusable 
Slash to the landing. Although extensive testing has been carried out, 
the full-tree system has not yet been used on a full-scale commercial 


basis: im: Eastern: Canada. 


/ In early 1966 there were 10 to 12 portable Nesco slashers in use in 
Eastern Canada and about 8 to 9 more were understood to be on order. 
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No very precise Ta ee of the degree of utilization of 
the two currently used systems is possible. Appendix Table D-1 presents 
survey data collected between 1957 and 1965 on the percentage of wood 
cut to various lengths in Eastern Canada. For the reasons outlined in 
the Appendix, these data seriously underestimate the increasingly wide- 
spread use of the tree-length system. Competent industry sources suggest 
that realistic estimates would show that tree-length operations accounted 
for close to 45 per cent of all company limit pulpwood cut during the 
1964-65 season. Most of the understatement occurs in areas other than 
Ontario, where the 57 per cent tree length quoted in the table is believed 
to be representative. Appropriate figures for Quebec and the remainder 


of Eastern Canada would .be about 40 per cent and 35 per cent, respectively. 


Regardless of the precise level of tree-length operations at 
the moment, the general pattern over the last few years is clear. The 
tree-length system has been rapidly ousting the traditional short-wood 
system. Ontario has led the way in this development with Quebec and the 
Atlantic region trailing behind. However, it is not possible simply to 
extrapolate this trend into the future. The rapid growth of the tree- 
length system has been caused largely by the present degree and nature of 
woods mechanization. It is almost certain that the nature and extent of 


woods mechanization will be radically different in the future. 


The short-wood and tree-length systems, as currently applied, 
involve a vastly greater degree of mechanization than was utilized in the 


logging methods prior to the Second World War. The power saw, the crawler 


tractor and the new tracked or wheeled skidder have greatly increased 


man-hour productivity in the Eastern Canadian woods. The adoption of 
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mechanical loading equipment, the use of high-speed slashers and the 
increased use of better adapted trucks have combined with these more 
spectacular developments to produce the evolving industry which can he 


observed in the woods today. 


There is, however, another important factor in improving 
productivity which is much more difficult to measure or even to discuss 
qualitatively. This factor is management. Although no proof can be 
offered, it seems reasonable to suppose that much of the responsibility 
for improvements in the efficiency of forest operations belongs to 
management. Just as there is increasingly a new breed of worker - the 
"professional logger" - so there appears to have been a shift in the 
nature of woods management. It is quite evident that the post-war years 
have seen the devotion of much more effort to management methods, to 
measuring the results of different methods of operation, and to adopting 
those methods which appear to be hoe promising. The results of this 
change are expressed in many small ways, such as a decision to adopt 
cafeteria service in camps - or in large, discrete changes such as a 


shift from conventional short-wood to tree-length Sethoaet ue 


The overall degree of logging mechanization can best be 
summarized by examining the level of horsepower days used per man-day. 


Measured in this manner, the degree of mechanization increased more than 


iy This is not to suggest that cafeteria service or tree-length methods 
are more efficient than the alternatives in all cases. The point is 
simply that the decision to change or not to change is increasingly 
made on the basis of careful measurement and consideration of 
alternatives. 


SA im 


fourfold between the 1950-51 and 1959-60 logging Se This rapid 
increase from 5.9 horsepower days per man-day to 26.5 horsepower days per 
man-day was the result of a tripling of worked horsepower days and a one- 
third decline in man-days worked. During the period, total man-days 
declined from just under 11 million per year to just under 7 million, 


despite a small increase in the volume of wood cut. 


The increases in horsepower utilized were spread across the 
spectrum of equipment (see Table 1). Although the increase in some types 
of equipment (e.g., power saws) was vastly greater than average, it seems 
evident that the main factor at work was an increase in investment per 
worker on a broad range of equipment. There were also significant 
improvements in equipment - frequently in the form of fitting machinery 


used in other industries more closely to forestry needs. 


As noted earlier, there appears to have been little mechaniza- 
tion and, indeed, little technological change in the industry prior to 
the Second World War. Trucks were used on many operations, but not to 
the degree which is now current. Power saws had appeared in isolated 
instances, but were heavy and lacking in reliability. Skidding was the 


domain of the horse and cutting and piling were carried out by means of 


manual labour. 


Technological developments during the Second World War paved 
the way for the development of a light, reliable power saw to supplant 


the axe and buck saw, but it was not until the early 1950's that they 


1 

1/ Koroleff, A.M., New Approach to Collective Working Evaluation of 
Machinery Aggregations, Canadian Pulp and Paper Association, 
Woodlands Section, No. 2051, August, 1961. 
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began to be used in the Eastern Canadian woods in any considerable volume 
and by 1957-58 they had become a pervasive piece of equipment in pulpwood 
processing. These saws, which are largely owned by the cutters rather 
than the companies, have a life span of about two ueuerey They have 
substantially increased productivity in the limited range of operations 
for which they are used but, because other operations bulk larger in 
terms of work time consumed, the impact of the power saw on overall 


productivity has been limited. 


The period since 1950 has also witnessed a progeee ae movement 
from horses to tractors and then to skidders. As Table 1 shows, the 
number of tractors increased from 1,496 in the 1950-51 season to 2,574 in 
the 1960-61 season. Although data are not available, there is no doubt 
that the number of horses used on operations underwent a considerable 
decline. To some degree tractors were, and are, used for operations such 
as road building, but in many instances they replaced horses as movers of 
wood to landings. This appears to have been caused both by the superior 
performance of tractors and a decline in the availability of horses - 


related to the declining use of horses on farming operations. 


The switch to skidders has come about’ almost entirely since 1959. 
As Table 2 shows, the number of skidders has risen rapidly from 24 in 
1959 to 2,160 in 1965. The skidder is much better adapted for moving 
wood than the tractor. Its articulated frame makes it much more versatile 
than the conventional crawler tractor and permits it to traverse rough 
terrain with comparative ease. The skidders are primarily used to skid 


tree-lengths from the stump to the landing. It is estimated that there 


1 : . 

/ — Le ea towards supplying the pulpwood cutters with power saws 
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Table 2 


Number of Rubber-Tired Skidding Tractors 
on Pulpwood Logging Operations 
in Eastern Canada®, 1959-1965 


Year Number 
1959 24 
1960 Oz 
1961 1id 
1962 165 
1963 453 
1964 ; T0603 
1965 ZOU 


® Eastern Canada includes Ontario, Quebec, 
New Brunswick, Nova Scotia and Newfoundland. 


Source: C.R. Silversides, Abitibi Paper 
Company, Limited, Toronto. 


are about 600 such skidders in Ontario, 900 in Quebec, and 660 in the 
Atlantic provinces. The use of skidders is currently increasing rapidly 
and industry estimates suggest that the number of skidders should reach 


their peak of about 6,800 in 1969. 


(c) Effects of Past Mechanization 
On the basis of present findings, it is impossible precisely 

to determine independently the effect of post-war mechanization on the 
industry. A large number of changes have taken place within the industry 
during the post-war years but without much more work than has been under- 
taken it is impossible to determine separately the effects of these 
changes. Changes in work methods and in the nature of the labour supply 
have occurred throughout the period. At the same time, there have been 
very big changes in productivity, hourly wage rates, occupations, 


seasonality, and turnover. 
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In some of these areas ie causal connection is direct: the 
relationship between mechanization and productivity and between mechaniza- 
tion and occupational changes is obvious. The change in productivity is 
a major determinant of changes in wage rates and labour costs per cunit. 
Changes in seasonality and turnover are, however, more complex and may be 
more strongly related to other factors such as the changing nature of the 
industry's manpower supplies. Accordingly, the "results" of past tech- 
nological changes are discussed with little or no comment, except where 


the causal connection seems plain. 


(i) The Rise in Productivity 
Productivity changes can be measured conceptually in a number 
of ways. One can measure output per man-hour, per man-day, per man-week, 
etc. This computation can be performed on the basis of all workers 
employed or it can be restricted to various groups of workers - for 


example, production workers. 


The nature of the productivity measures used here has been 
determined mainly by the form in which data are available. Figure 8 shows 
indexes of output per man-hour, based on 1954-55 = 100, for non-salaried 


staff on company limit operations east of the Hocresia” 


1/ The data used to calculate the index of production per man-hour in 
Figure 8 were derived by dividing estimated limit pulpwood production 
by estimated man-hours. The productivity levels derived are only 
approximate. The difficulties involved in matching the employment, 
production and hours data may produce productivity levels somewhat 
different from the true level. Nevertheless, the trends are 
reasonably reliable. 


(continued on page 30) 
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1954-55 TO 1964-65 
(1954-55 = 100) 
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The graph shows a general productivity increase of about 58 per 
cent east of the Rockies over the eleven years, for an average increase 
of almost 4.3 per cent compounded annually. As the confluence of the 
regional indexes shows, the increase has been quite general. The figure 
suggests that productivity growth may have been more rapid prior to 
1959-60 than since that date, but this must be qualified. Considering 
the difficulties inherent in deriving reliable productivity figures - 
which have by no means been overcome by the procedures used here ~ and 
the inexplicable variations which occur in some years at the beginning and 
end of the series, no such decline in the rate of growth of productivity 


can be considered to have been documented. 


1/7 (Continued) 


Limit pulpwood production data were obtained from an unpublished series 
compiled each year by D.B.S. The number of man-hours was derived by 
multiplying man-weeks by hours per week. The man-week data were 
compiled from CPPA weekly labour supply reports requested from the 
same establishments included in the limit production estimates. The 
CPPA weekly survey questionnaire asks for the daily average number of 
wage workers on logging operations during the week. These weekly 
wage-worker figures were summed giving a total man-week figure for the 
year. Hours per week were obtained from the Department of Labour's 
annual survey of Wage Rates, Salaries and Hours of Labour. These 
weighted standard hours per week represent almost all establishments 
primarily engaged in cutting and transporting pulpwood and logs for 
lumber and other products. Over 80 per cent of the employees included 
in these establishments process and haul pulpwood. 


Productivity figures were also derived using the same sources for the 
production and hours per week data but utilizing employment figures 
compiled from returns to the monthly D.B.S. survey of Employment and 
Payrolls. The latter statistics, however, represent employees on the 
payroll for the pay period reported and would include substantially 
all employees hired or laid off during that pay period. Because of 
the exceptionally high amount of labour turnover in pulpwood logging, 
payroll-based employment figures considerably overstate labour input. 
CPPA man-week figures exclude turnover and, for Eastern Canada, the 
productivity figures (for all employees) computed from them are some- 
what higher than the Employment and Payrolls derived figures. 


Productivity data derived from Employment and Payrolls data and from 
the CPPA employment data show, as noted, minor differences in levels. 


The interprovincial productivity ratios are similar except in the case 
of the Atlantic region. 


= ol 


Output per total worker man-hour increased by 52 per cent over 
the eleven-year period. This amounted to about a 3.9 percentage increase 
per year - slightly less than the rate of productivity growth for non- 


94 banacdctatt. 


The increase in output per non-salaried worker over the eleven- 
year period of about 45 per cent has not been as great as the increase 
in output per man-hour because there has been a decline in the number of 
standard hours per week. In 1954, standard hours per week in the four 
provinces varied between 48 and 60, while in 1964 they varied between 


44 and 54. 


(ii) Trends in Hourly Wage Rates 
Figure 9 illustrates the hourly wage rates of pulpwood cutters 
and mechanics in Newfoundland, New Brunswick, Quebec, “tario and 
Eastern Canada from 1957 to 1965.2/ Pulpwood cutters and mechanics 
represent about 55 per cent of total non-office employees in Eastern 


Canada» It is immediately apparent that Ontario wage rates for these 


us Hourly wage rates, shown in Figure 9, were not directly available and 
were Computed from information extracted from the Department of 
Labour's annual survey of Wage Rates, Salaries and Hours of Labour. 
The computation procedure for the provincial wage rates can be summed 
up succinctly in the following relationship: 


Wd Wg 


Wie See ale HR ee 
ne Hq 
where Wy, represents the wage rate per hour, 
Wy represents the wage rate per day, 
Hy represents the standard hours worked per week, 
Dy represents the number of days worked per week, 
and Hg represents the number of hours per day. 


The Eastern Canadian wage rates are weighted averages of the provincial 
rates. 


FIGURE 9 


HOURLY WAGE RATES OF PULPWOOD CUTTERS AND 
MECHANICS IN EASTERN CANADA, ONTARIO, QUEBEC, 
NEW BRUNSWICK AND NEWFOUNDLAND 
1957-1965 
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SOURCE: CANADA DEPARTMENT OF LABOUR, WAGE RATES, 
SALARIES, AND HOURS OF LABOUR, 1957-65 
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two occupations far exceeded the wage rates for Quebec, and that, in 
recent years, the wage rates in Quebec have been somewhat higher than 


those in Newfoundland and New Brunswick. 


The wage rates shown for pulpwood cutters and mechanics are 
higher than those for most other occupations in the industry. Also, 
the mechanics' rate in the pulpwood logging industry in Eastern Canada, 
generally speaking, is higher than the rate of auto repair and garage 
mechanics in the same provincese Presumably, this reflects a need to 
pay above-average rates for comparable labour in order to induce workers 


to enter and remain in the relatively isolated logging camps. 


(iii) Trends in Labour Cost per Cunit 


As Figure 10 shows, trends in labour cost per cunit have been 
broadly similar in Quebec, Ontario, and the Atlantic secon treats 
three areas, costs have fluctuated noticeably from 1957-58 to 1962-63 
with sharp increases in 1963-64 and 1964-65. In the earlier years 
the costs were generally lower than the 1957-58 level. This may 


be explained by the rapidly rising labour productivity between 


V/ Labour cost per cunit figures were derived by dividing the estimated 
average annual wage bill on limit operations by the estimated yearly 
limit pulpwood production. The average annual wage bill is the 
product of two factors - man-weeks and an average weekly wage rate. 
Man-weeks worked each year were compiled from CPPA weekly labour 
supply reports. The average weekly wage rate was calculated by 
multiplying a weighted daily wage rate by the number of days worked 
per week. Occupational daily wage rates available from the Department 
of Labour's annual survey of Wage Rates, Salaries and Hours of Labour, 
were used to obtain the average wage rate per day. Seventeen occupa- 
tions were included in the wage rate calculation and these are: 
pulpwood cutter, truck driver (time work), truck driver (piece work), 
tractor operator, teamster (time work), teamster (piece work), scaler, 
loader (piece work), loader (time work), roadman and swamper, cook, 
cookee, choreboy, mechanic, blacksmith, carpenter and handyman. 


FIGURE 10 


INDEX OF LABOUR COST PER CUNIT (NON-SALARIED 
STAFF) ON COMPANY LIMIT, OPERATIONS EAST OF 
THE ROCKIES AND PROVINCES, 1957-58 TO 1964-65 
(1957-58 = 100) 
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1957-58 58-59 59-60 60-61 61-62 62-63 63-64 64-65 


“Includes Newfoundland, Nova Scotia, and New Brunswick. 


SOURCE: See footnote 1, p. 33. 
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1956-57 to 1962-63 which has served to offset the wage rate increases 
for the same period. The sharp increases in labour cost per cunit since 
1962-63 may be attributed to the decline in man-hour production and the 


concomitant increases in wage rates. 


Although it is possible to calculate the relative labour costs 
in the different regions this has not been done here. The existence of 
two potential productivity figures creates two potential labour cost per 
cunit relatives between provinces. However, it would appear, by either 
measure, that costs in the Atlantic region are somewhat lower than those 
in Ontario and costs in Quebec are somewhat higher. But these cost per 
cunit relatives apply only to non-salaried personnel. Provincial data 


for total labour costs per cunit are not available. 


(iv) Occupational Changes 


A detailed examination of occupational changes is given in 
Tables 3 to 6 inclusive. Percentage distributions of occupations in the 
pulpwood logging industry in Eastern Canada, Ontario, Quebec, New Brunswick 
and Newfoundland have been calculated from a compilation of the completed 
returns to the Department of Labour's annual survey of Wage Rates, 
Salaries and Hours of Labour. A brief description of the survey and a 
tabular presentation of the compiled occupational statistics are given 
in Appendix A- The major qualifications and description necessary to 
interpret the occupational statistics are discussed here while a more 


thorough examination is presented inthe Appendix. 


The total includes all non-office employees on the payroll on 
the pay day of one pay period in each year reported by the firms. The 


pay period was almost always in the peak logging activity months - 


= 36 = 


e e e e e ° 


e ° 2 ° ® e e 
ANT MNHHOM AAR ANT OTAN 


OMONDN FAA HAHAWMWATNONA HY 


*I-V eTqe~ e0mnos 


eens i SUGTTCONIOO Paty Poodsup 
os ripet 2 © @ Sais orsele # #6 Sate OM OS Tar 
SOTAZES pue soueuajUTeW ITseyIO 
pedis © eualee’  Eactectie i tidey "A AE ee Eo 9. Noa 
S06 2.8 8 cue 8c tae S105) 9.8. 5.6 Seb es OTE OW 
seveseeeKogazoyo pue aay009 *y005 
Teuuoszied sotArTes pue asoueuezUTeyW 
Bit 6 SESS Sieisiesieiacs <iele see ers view | 
**Zadwems pue uewpecy 
aS Gai Data Bie eh pede aad CI LAI CAS BS OER 
© S869 STS NMRR Se, * CeRLE OSES © 8 8 oC See Fae, a 
0) OURT* #04899 Oe Sabet *. F #) eee eo) SRT. 
See ease mae * Beene sca? 88 Tone LOPOCLIT 
ccesedeeveeeo TOATIP YONIIeLUOT 
+ ove seveeessss TOATID WONI Aaeay 
oe Ste Aste. 0 eisievere <r Art yOntyL boy 
Sra eia es $0) * o1eee (= etre, #68)" ta Tees YON J 
tee eereeercseesere TAIIND poomdtnd 
Ie aa MR Ra eae (8), UOTIONPOL, 
seoreesesecaakoTdua DOE, TO-—UOUryT ESOT 


C96T T96T O961 uotzedns009 


S961-9S6T 
‘epeueyg urteyseg ut AarysnpuyT HutbboyY poomd{[ng su} ut suotzednoog FO uoT4NqQTA4YSsTq Ssbej,ueocreg 


E@y{e9) 
° 
fmol (0.0 
oH 
oe 
e 
ON 
N 
° 
° 


e 

Cd 
e 

. 
e 


* 
e 
° 
e 
® 


° 
e 
e 
° 
es 


aes LD) 19 OL OD) 
BESS SIG) 


ri 
@ 
e 


® 
e 
e 
e 


eeoeceeoese eee ee 


e 
@ 
e 
e 
e 


° 
e e 
(Sy 10.8) (GNI GS eS) (i@) XEN! 1) Keay Ga) 


° 
e 
e 


YN ODA Kr ONAN AMO 4 
AONA FAA HOTON 


ry 
° 
© 
° 


e 
e 
» 
® 


@, OY @iO OVIOEG (= TSORGNE ON SG ca. 

NTMONONOOF FAA ANOONT Ae 
@' 1G sO) 19) OX (CO@D) 00 CD 1) CON OY COR Qa 
OWDNA TOOMNA TBH HAANAOOTOHN 


ears 
ok 
v°v 
= es 
Os 
too 
ae | 
So | 
C°S 
fi 
ane) 
oO 
or 
or 
re 
LG 
O-O 


Oi Gay |i SSE EN Se S) Konto) tes Wo: 


@ 
° 
e 


e 
(@) 


b 2 1geT 


ee y Ae 


September to November. The specified production, maintenance and service 
personnel occupations cover those occupations asked for and coded in the 
survey. The unspecified occupations category is residual. It consists 
of the total non-office employees minus the sum of the specified occupa- 
tions shown in the tables. Some of the occupations represented in this 
category are footnoted in each of the tables, but the occupations of a 


majority of this group are unknown. 


There have been some changes in the reporting methods and 
coverage of the survey during the period, and the series is therefore 
not as consistent as might be desired. However, it is the only source 
of such information and thus provides the best available data. The 
largest change of this nature took place in 1960 when the type of form 
used in the survey was altered. The introduction of the new form 
apparently affected the occupational distribution in Table 3 (as well 
as Tables 4 to 6 inclusive). Pulpwood cutters in Table 3 declined 
from 63.3 per cent of the total non-office employees in 1959 to 52.0 per 
cent in 1960, and the unspecified occupations category increased from 
10.7 of the total non-office employees to 21.4 per cent. The other 


occupations remained relatively tah 


Notwithstanding these obvious limitations of the occupational 


structure statistics, some useful trends can be discerned from them. 


In Eastern Canada, tractor drivers (which include a large 


number of skidder operators) increased from 1.6 per cent of total 


ye See Appendix A for a detailed discussion of the nature of the changes 
and the resulting distribution. The only other significant inconsistency 
(also discussed in the Appendix) was a change in timing of the survey 
in 1960. 
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non-office employees in 1956 to 5.1 per cent in 1965. During the same 
period, teamsters declined from 7.1] per cent of total non-office employees 
to 1-8 per cent. These changes are undoubtedly caused by the increased 
substitution of machinery for horses in transporting the pulpwood from 

the stump area to the landing. Truck drivers and scalers rose over the 
ten-year period, roadmen and swampers declined considerably, and loaders 


remained relatively stable. 


The maintenance and service personnel percentage figures for 
Eastern Canada declined slightly from 1956 to 1965. The figures from 
1956 to 1959, however, are not directly comparable to those of 1960 to 
1965 because non-production labourers have been included in the main- 
tenance and service personnel figures since 1960. This means that if 
the non-production labourers were excluded from the table, the main- 
tenance and service personnel percentage figure would read 7.1] per cent 
in 1965 instead of 9.2 per cent. If the 1956 figure of 9.8 per cent 
were compared to the 7.1 figure of 1965, a sizable decline would appear 
in this group of occupations. "Cook, cookee and choreboy" and “other 
maintenance and service personnel" actually declined from an aggregate 
of 8.9 per cent in 1956 to 5.6%péx°eent an 1965. With the sharp rise in 
the use of machinery, one would expect a corresponding increase in the 
percentage of mechanics; but surprisingly, mechanics rose only from 0.9 
per cent of the total non-office employees in 1956 to 1.5 per cent in 
1965. It is possible that their rise may have been slowed by a reduc- 


tion in necessary repairs caused by improved machinery, better adapted 


to the needs and working conditions of the industry. 


In Ontario (Table 4), while tractor drivers (including a large 


number of skidder operators) increased from 2.9 per cent in 1956 to 
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5.8 per cent in 1965, teamsters diminished from 0.5 per cent to nil. 
Truck drivers and scalers exhibited sizable percentage increases from 
1956 to 1964 while loaders decreased slightly and roadmen and swampers 


and production labourers dropped strikingly. 


The maintenance and service personnel declined from 1956 to 
1965 in Ontario despite the inclusion of non-production labourers in the 
1960-65 period. There was a sharp decline in the "cook, cookee and 
choreboy" category over the ten-year period, dropping from 8.0 per cent 
to 2.9 per cent. This may be attributed in large part to the ihcrease 1h 
commuter siete ioe and adoption of cafeteria services in many camps. 
Over the same years a slight decline was recorded in the "other main- 
tenance and service personnel" group of occupations while mechanics rose 


from 1.3 per cent to 3.6 per cent. 


In Quebec (Table 5), tractor drivers rose ‘swiftly from 1.4 per 
cent in 1956 to 5.8 per cent in 1965 while teamsters dropped drastically 
from 9.6 to 2s] per-cent. Truck drivers and scalers increased noticeably 


whereas loaders and roadmen and swampers dropped by about half over the 


ten years. 


The Quebec maintenance and service personnel figure declined 
noticeably over the ten-year period when non-production labourers were 
excluded. There were also noticeable decreases in the "cook, cookee and 
choreboy" and “other maintenance and service personnel" occupational 


groups. Mechanics were comparatively constant. 


J f ; 
/ A commuter operation is one where the forest worker travels from his 
home each day to the logging camp and returns home each evening. 
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The trends for tractor drivers and teamsters in Newfoundland 
and New Brunswick (Table 6) are less strong than those in Quebec. Tractor 
drivers increased from 1.0°to 3.2 per cent from 1956 to 1965 whereas 
teamsters fell from 5.2 to 2.6 per cent. Truck drivers, scalers and 
loaders increased whereas roadmen and swampers dropped from 2.8 EG Uad 


per cent over the ten years. 


The maintenance and service personnel percentage figures show 
qa decline when non-production labourers are removed as "cooks, cookees, 
choreboys" and "other maintenance and service personnel" diminish. 


Mechanics rose from 0.5 to 0.9 per cent over the period. 


(v) Changes in Seasonality 

The impact of mechanical and other innovations on productivity, 
labour costs and the occupational structure is fairly clear and direct. 
With regard to seasonality, however, the chain of causality is much less 
evident. An increase in overhead costs caused by the introduction of 
machinery should tend to exert pressure for a decrease in seasonality. 
This, however, has by no means been the only influence at work. Changes 
in transportation systems and work methods have also probably played an 
important role and it is possible that a major share of the credit lies 
in changes in the nature of the labour supply. The gradual freeing of 
logging from dependence on agriculture for its labour supply has probably 


tended to reduce seasonality to some degree. 


Figures 11 to 14 inclusive show the seasonal components for 
each of the twelve months from 1952 to 1965 for total employment in the 


area east of the Rockies and for non-staff employment in Ontario, Quebec, 


and the Atlantic area. The sum of the seasonal Components in any one 
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FIGURE 11 


PULPWOOD LOGGING EMPLOYMENT, TOTAL, EAST OF THE 
ROCKIES, FINAL SEASONAL COMPONENTS, JAN. 1952-DEC. 1965 
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SOURCE: TABLE B-5 


FIGURE’ 12 
PULPWOOD LOGGING EMPLOYMENT, NON-STAFF, ONTARIO AND PRAIRIES, 


__ FINAL SEASONAL COMPONENTS, JANUARY 1952 ~ DECEMBER 1965 
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SOURCE: TABLE B-6 


FIGURE 13 


PULPWOOD LOGGING EMPLOYMENT, NON-STAFF QUEBEC 
FINAL SEASONAL COMPONENTS, JANUARY 1952-DECEMBER 1965 
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FIGURE 14 
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PULPWOOD LOGGING EMPLOYMENT, 
FINAL SEASONAL COMPONENTS, JANUARY 1952-DECEMBER 1965 
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year is 12, and the average therefore 1.0. Thus a month with a component 
of 1.6 is a month which tends to have employment 60 per cent higher than 
average. A decline in the seasonal component for a month shows that 
there is a tendency for a smaller share of the year's employment to 


. ui 
occtrr in that eee a 


In broad terms, it can be seen that seasonality of employment 
is highest in Quebec, somewhat lower in the Atlantic area, and (by 
comparison) quite low in Ontario. The high months for total employment 
east of the Rockies currently fall in the August to Rieeceagted period and 
this is true in each of the other regions as well - except that June 
edges out August in the Atlantic area. The low months everywhere are 


March, April, and May. 


In many respects, this pattern of seasonality is quite different 
from that which prevailed in 1952. In general, east of the Rockies more 
work has shifted to the summer months - July, August, and to a lesser 
extent, September. November, October, and particularly January and 
February, have tended to be lighter work months than in the past...These 
general trends are the result of the occasionally somewhat opposed trends 
observable in the individual regions. Much op-ane change appears to have 


taken place prior to 1957 or 1958 and the components have been signifi- 


cantly more stable since then. 


1 7 * 

V/ The reader is referred to Appendix B for a more technical treatment 
of the subject and a comparison of the seasonal components calculated 
from CPPA employment data and D.B.S. employment data. 


; : ; The material in 
this section is based on CPPA data. 


ay? are 


In order to summarize these trends, an index of the trend 
toward or away from a nine-month employment year has been EN Seats B3 
This index essentially measures the lack of seasonality within the nine 
months which have the highest seasonal components. Thus, if employment 
tended to be equal in each of the nine high months the index would 
reach zero, showing that a nine-month year had been reached regardless 
of movement in the remaining three months. Figure 15 shows a very 
marked trend toward a nine-month year until about 1958 in all areas 
except the Atlantic, but very little change Since then. As the earlier 
graphs suggest, Ontario is closest to a nine-month year and Quebec 
furthest away. The Atlantic region, where the components depend on 
relatively small numbers of workers, shows wide and inexplicable fluctua- 


tions in its nine-month index. 


Despite these changes, employment seasonality in pulpwood 
logging east of the Rockies remains somewhat greater than in the Canadian 
forest industries generally. In 1964, the amplitude of the seasonal 
components in the industry was about one-third greater than in Canada 
forestry. Employment seasonality in both industries is much greater 


than seasonality in manufacturing and the very stable service industries. 


V/ See Appendix B for an explanation of the method of calculation of 
this index. 


FIGURE 15 
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SOURCE: TABLE B-13 


(yi) Labour Turnoverl/ 

One of the outstanding characteristics of the Canadian forestry 
industry is the exceptionally high level of turnover of its labour force. 
Dominion Bureau of Statistics data show that, for every 100 persons on 
forestry payrolls in Eastern Canada during an average year, about 400 are 
hired in that year. The separation rate for the industry is typically 
about double the separation rate in construction, the next highest 
industry. In 1963-64, about 7.1 per cent of all workers on forestry 
payrolls left each week, as compared to figures of 3.8 per cent in 


construction and 1.4 per cent for all the industries ne Rey 


The high turnover rates in forestry are caused largely by two 
factors: high seasonality and a labour force with a high level of inter- 
firm and inter-industry mobility. It is frequently suggested that both 
of these factors have been changing in a manner which would tend to 
reduce turnover rates in the industry. A widespread trend toward the 
"professional logger" has been observed for many years. To the extent 
that forestry workers are coming to regard woods work as a vocation, 
rather than a winter occupation to be combined with other work in other 
seasons of the year, they may be disposed to remain in one camp for 


longer periods of time. Changes in the nature and attitudes of woods 


va "Turnover" as generally used relates to both hirings and separations 
from individual firms. In order to avoid presenting two sets of 
figures, the discussion here is carried out solely in tems of 
separation rates. Both hiring and separation rates are presented in 
Appendix Tables C-l and C-2. The difference in the two rates is not 
sufficient to affect the orders of magnitude described above. A 
"separation rate" is the number of workers who leave the payroll 
during a given period divided, in this instance, by the number on the 
payroll, expressed as a percentage or ratio. 


2/ There is some degree of overstatement in all measures of turnover in 
logging because (a) some workers "quit" on Friday and are rehired the 
following Monday, and (b) some transfers from one camp to another 
camp run by the same company are reported as quits and hirings. 


el 


workers are, however, almost impossible to measure directly. In recent 
years some pulpwood operations have switched over from a camp to a 
commuter-type operation. This should tend to promote more stability 

a L/ tabid4 is also being fostered 
among the labour force involved. Stability 2s" a g ; 
especially in Quebec, by the increasing role of seniority in labour 


Py 
contracts «&/ 


The currently available data on seasonality seem to show a 
definite decline in Ontario and Quebec and, other things being equal, we 
would expect turnover to have declined more rapidly in those provinces 
than elsewhere. Figure 16 shows the separation rates for the different 
areas of east of the Rockies for the period from 1951-52 to 1964-65. 
These data, which are based on company limit employment and separationes/ 


show turnover declining in all provinces. 


The average weekly separation rate for Ontario operations has 
shown the sharpest and most consistent decline during the period, despite 


the fact that it was considerably lower than the rates in other areas at 


if 


But see some of the apparent drawbacks of commuter operations in 
Newfoundland described in Peters, R.D., The Social and Economic Effects 


of the Transition from a System of Woods Camps to a System of Commuting 
in the Newfoundland Pulpwood Industry, Memorial University of 
Newfoundland (M.A. thesis), 1965. 


Seniority is frequently cited as a major factor behind the lower turn- 


over rates in Ontario. Loggers who do not report for work after recall 
lose their seniority. 


) 
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The turnover rates presented here were derived from the weekly labour 
statistics supplied by the Canadian Pulp and Paper Association. Since 
the denominator is the average number of workers. on the job rather than 
the number on the payroll, these data are not comparable with those 


obtained from the D.B.S. material. For definitions, qualifications, 
and data, see Appendix C. 


FIGURE 16 


AVERAGE WEEKLY TURNOVER RATES ON COMPANY LIMIT OPERATIONS, 
EAST OF THE ROCKIES AND PROVINCES, 
PER CENT 1951-52 TO 1964-65 
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Ge 


the beginning of the period. The separation rates in Quebec and the 
Atlantic region have been well above 10 per cent per week through nearly 


all of the period, with the Atlantic showing a faster decline than Quebec. 


It would appear that much of the turnover is associated with 
eeasonalitys Data ol’ quits to be replaced" (see Appendix, Table C-3) 
show much lower levels than the gross separations date? In areas east 
of the Rockies they have shown a gradual downward trend since 1951 but 
even in the 1963-64 wood year they amounted to 2.6 per cent of the work 
force each woe It should be noted that this largely voluntary rate 
is considerably above the 1.4 per cent per week total separation rate for 
all industries in the same period. The ratio of "quits to be replaced" 
to total separations displays considerable variability both between 
regions and over time, as a comparison of Tables C-2 and C-3 will show. 
In the earlier years of the period, “quits to be replaced" east of the 
Rockies generally accounted for 30 per cent to 50 per cent of all 
separations but since 1959 have accounted for about 20 per cent to 30 per 


cént ‘of. the declining separation rate. 


It must be pointed out, however, that in mt areas, such as 
Newfoundland or New Brunswick, weeks may go by without any reported 
"quits to be replaced". Whether this reflects under-reporting of the 
number of "quits to be replaced", unusually strong attachment to avail- 


able employment, or a lack of necessity for replacing the quits is 


not known. 


i: it Lf w : ‘ 

V/ The "quits to be replaced" series includes an unknown, but probably 
small, percentage of persons fired for cause. 

2 ‘ 

2/ The quit rate tends to understate the actual voluntary quits 
because quits which need not be replaced are not included. 


(d) Sources of Purchased Pulpwood 
Unfortunately, there is very little comprehensive data avail- 

able concerning the conditions under which the purchased one-third of 
Eastern Canadian pulpwood is produced. Industry estimates suggest that 
one-third of the purchased wood is supplied by farmers and the remaining 
two-thirds is furnished by various other smaller operators and individuals 
cutting on aii land. The main source of data concerning farm woodlots 
is the census. This provides information such as the amount of wood- 
land, the volume of pulpwood and other wood cut on census farms. The 
definition of a farm in the 1961 census was, however, somewhat restricted - 
much more so than in previous censuses - and thus no comparison over time 


is peesibiei” 


Census farms produced only about 6 per cent of the total pulp- 
wood cut in Eastern Canada in the 1960-61 wood Veen! Newfoundland 
census farms accounted for only O42 per cent of that province's pulpwood 
production and Ontario farms 3.7 per cent of provincial output. Quebec 
and New Brunswick census farms were more important in their provinces, 
accounting for 7.1 per cent and 8.8 per cent respectively of the 


provincial output. 


Census farms are only a minor source of pulpwood, and pulpwood 
is, in turn, only a minor source of income for most census farms. Only 
34,651 of a total of 230,648 Eastern Canadian census farms reported sales 


of pulpwood in the twelve months preceding the census. These 34,651 


1/ The change in definition resulted in the exclusion from coverage of 
27,398 units which would have been classified as farms in Eastern 
Canada on the basis of the 1951 census definition. 


2/ That is, from June 1, 1960 to May 31], 1961. 
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farms sold an average of 18 cunits of pulpwood each. The value of all 
forest products sold averaged about $600 per farm reporting sales, and 
amounted to about 2 per cent of all agricultural income in Eastern 
Canada. On some census farms, of course, pulpwood accounts for a major 
share of the income. In 1961, 1,638 of the 1o6,414 commercial farms in 
Eastern Canada derived more than half their income from the sale of 


forest Bk AEE 


The remainder of the roughly one-third of all wood which is 
purchased comes from non-census farms, tracts too extensive to be classi- 
fied as farm renites a and some Crown land cutting by small enterprises 
or individuals. Data from earlier periods suggest that most of this wood 
comes from small holdings. The 1950 census, which utilized a broader 
definition of a farm, showed total Canadian census farm pulpwood produc- 
tion to amount to about one-tenth of total Canadian pulpwood production. 
By comparison, other D.B.S. data showed that purchases “from farmers and 
other small holdings" accounted for 24 per cent of all pulpwood used by 
Canadian mills in 1951.3/ It would appear that much of the purchased 


wood comes from relatively small holdings, but comprehensive data do not 


appear to be available. 


Purchases of pulpwood are made in a variety of ways with 


considerable difference between regions and mills. 


1 , 
y/ All farms with a total value of agricultural products sold of more 


than $1,200 (except institutional farms) are classified as commercial 
farms. 


Pulpwood procured 


2/ The census excludes from its definition of farm woodlots “large 
timber tracts run -as-a business separately from the agricultural 


holdings and which were leased or under permit solely for the cutting 
of forest products”. 

3 

3/ The other 12 per cent of the 36 per cent which was purchased in that 

year consisted of “other purchases, including sawmill waste" 


thex » Canadian 
Pulp and Paper Association, Reference Tables, 1953 
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from holders of extensive tracts is commonly purchased directly as may 
be wood from smaller holders located near the mill. The bulk of the 
smaller transactions are made through a system of ppitereh an dealers. 
The mill requiring wood will give a "contract" to a broker for procure- 
ment and the broker will then, in effect, subcontract his requirements 
to "dealers" who procure the wood directly from the owners of the 
woodlots. The brokers are actually more akin to contractors or buying 
agents than the name would indicate. They make the necessary arrange- 
ments with dealers - in some instances, country storekeepers - or, to 
a lesser degree, with the producers themselves. The contracts which 
they undertake to fill are apparently generally not enforced, however, 
in the event that they are unable to supply the stipulated quantity. 
The same is true of the contracts which the brokers negotiate with 


dealers. 


One significant development has been the growth of co-operative 
logging camps in Quebec under the aegis of l'Union Catholique des 
Cultivateurs. One hundred co-operative forestry associations are now 
affiliated with the U.C.C. and the 64 camps which operated in the 1963-64 
season produced about 120,000 cunits of wood. The majority of these 
camps would appear to be relatively small by comparison with those 


utilized by pulp and paper eonoaH eee 


There is no simple method of determining the short-run respon- 


Siveness of the supplies of wood from farmers to the prices aie mean 


y In 1963-64 membership totalled 3,450, or an average of 50 workers 
per campe L‘Union des Cultivateurs, Rapport 1963-64, pp. 86-87. 


2/ There is, of course, no unique uncompensated supply curve for any 
commodity except when all other factors are given. In this area the 
problem is more severe than usual because the "other factors" are 
subject to an unusually high degree of variability. 
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Quite obviously, the willingness of farmers to produce a the 
winter will depend not only on the price offered by the companies for the 
wood but on the alternative employment opportunities available locally. 
The variations in the annual cut of wood from farm woodlots appear to be 
Ses but the degree of responsibility changes in the prices 


offered iss in each instance, difficult to assess. 


V See, for instance, Restrictive Trade Practices Commission, Report 
Concerning the Purchase of Pulpwood in Certain Districts in Eastern 


Canada, Department of Justice, Ottawa, 1958, pan208. 


Chapter III 


Fully Mechanized Methods of Pulpwood Logging 


A variety of new and improved machines and methods have contri- 
buted to the increase in productivity in pulpwood logging since 1950. 
Despite the success of these innovations, there appear to be even greater 
opportunities for cost reduction - primarily in the reduction of the 
manual effort needed to process and transport the wood from the stump to 
the intermediate landing. Even though the power saw (Figure 17) has 
vastly increased productivity in the felling operation, pulpwood cutters 
still.account for over half of all non-office employees in the industry. 
Although the rapidly growing use of skidders and forwarders to transport 
pulpwood is increasing output per man-hour, manual effort is still 
required to stack the pulpwood into piles or bunches, so that the 


transporting machinery can pick up a full load. 


The industry has felt that even the newer logging methods, 
using skidders and forwarders, have not reduced costs per cunit suffi- 
ciently to keep the industry competitive and much thought has recently 
been devoted to the development of continuous flow logging methods. The 
major characteristic of continuous flow methods is that they eliminate 
intermediate storage and handling. One way to make the flow continuous 
is to develop individual machines which combine more than one operation - 
such as using a "feller-skidder" to combine the felling operation with 
the skidding operation. Alternatively, logging methods can be made more 
continuous if the output of one machine is directly fed into another 


with no provision for storage between the two. 


POWER SAW 
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FIGURE 1 
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This machine constituted a major technological innovation which 
permitted full mechanization of all the operations from cutting the tree 
through to stacking bolts of wood at the landing. Howeueu field trials 
with the machines showed higher costs per cunit than with conventional 
logging methods and Canadian experimentation with the machine was halted 


in favour of more promising areas of exploration. 


Experimentation with the Buschcombine was continued in the 
Southern United States and there are now 35-40 such machines in various 
stages of use or testing in that area. The major experimenter and user 
to date has been the International Paper Company - the parent of the 
Canadian International Paper Company - which operated 17 Buschcombines 


on its southern limits during 1964. 


The 9-ton vehicle, operated by one man, travels through the 
woods from tree to tree. A pair of hydraulic shears cuts the tree at its 
base and the machine then picks up the full tree and feeds it honieon ea i 
through a series of blades which cut off the limbs and sever the trunk 
into 63-inch lengths. As bolts are cut off the machine accumulates them 
on its rear platform and can tie them in 1.1 cunit bundles. The bundles 
can be either dropped in the woods for pickup and transfer to the landing 


by a forwarder or taken there directly by the combine itself. 


A report on the experience of the International Paper Company 


with Buschcombines during 1964 was published in the following Vea ee 


The machine was used to cut, delimb, slash, and place bundles of pulpwood 


1 


i 


"Cost/Production Report on the Buschcombine" 
Sawmill Logging, Hatton, Brown and Com 
May, 1965, Pp e 26-30. 


» Pulpwood Production and 
pany, Montgomery, Alabama, 
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Continuous operations have advantages in that inventory costs 
are reduced and that handling costs incurred in moving pulpwood in and 
out of storage are eliminated. Non-continuous logging methods are, 
however, Superior in a number of respects. A breakdown in one of the 
operations does not shut down the entire process. In addition, it is 
not necessary to have the close matching of the capacities of machines 
performing different operations which is a necessary feature of continuous 
methods if idle capacity is to be avoided. Non-continuous methods also 
allow more time for pulpwood to season - a factor which reduces loss 


through sinkage when wood is transported by water. 


A trend toward more continuous logging methods has been observable 
in recent years and is exemplified by the present development of equipment 
for the fully mechanized short-wood, tree-length and full-tree logging 


ae RON 


(a) Short-Wood System - Fully Mechanized 


The first attempt at full mechanization of the short-wood 
system in Canada came in 1961 when both the Canadian International Paper 
Company (CIP) and the Abitibi Paper Company each purchased a Buschcombine 


for testing on their limits (Figure 18). 


uf In addition, experiments have been carried out aimed at making trans- 
portation methods more continuous. The Pulp and Paper Research 
Institute of Canada, in conjunction with pulp and paper companies and 
pipeline companies, began investigating the possibility of transporting 
wood chips by pipeline in the late 1950's. In 1964 a pilot study, 
involving 2,000 feet of pipeline of varying diameters, was initiated at 
Marathon, Ontario, in order to establish the feasibility of pipeline 
application. Press reports indicate that the experiments have been 
successful but that the pipeline may not be ready for commercial 
application for some years. Initially, the pipeline will likely 
operate between a final landing and the mill although there is a 
possibility that the pipeline may eventually move closer to the stump 
area. 
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on hauling units under a variety of environmental conditions. Output per 
machine hour ranged from 1.3 cunits to 1.8 cunits with an average of 1.4 
cunits. The variation was accounted for by differences in environmental 
conditions, the use of Buschcombines in various stages of development, 
and varying degrees of experience on the part of the crews. With the 
machines operating on a one-shift basis, downtime for repairs averaged 
about 10 per cent of planned work time - presumably partly because some 
repairs were made outside scheduled work time. Cost per cunit is 
apparently sufficiently low to make the system Sone Tite with conven- 


tional harvesting methods in the Southern United States. 


It should be noted that a short-wood processor is now being 
developed by the Koehring-Waterous Company Limited, Brantford, Ontario - 
the Koehring "processor" (Figure 19). The prototype of this machine 
which went into the field late in 1964 is now undergoing major redesign 
and a new model is expected to be ready for testing in the summer of 1966. 
The capital cost of the machine is expected to approximate $75,000. 

The original model had a tree-cutting boom with a 23-foot reach and did 
not. have to position itself at each tree as is the Case with the 
Buschcombine. The boom would reach out, cut off the tree at its base, 

and place the full tree in a vertical position with its butt in the center 
of the machine. The tree would then be automatically fed down through the 
machine being delimbed and chopped into 8-foot lengths. This vertical 
processing feature permitted free movement of the machine and the tree- 
felling boom while the other processing operations were carried out. The 
processor would accumulate a one-cunit load of wood and would drop it on 


the ground to be picked up by a forwarder (Figure 20s): ¢ 


FIGURE 19 
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(b) Tree-Length System - Fully Mechanized 


The central piece of equipment currently developed for the 
fully mechanized tree-length method is the Tree Harvester (Figure 21). 
The first experimental model was built in 1959 and by 1965 there were 


seven harvesters in operation in Eastern Canada. 


The tree harvester limbs, tops, fells and bunches tree lengths 
at the stump. The harvester, which is operated by one man, processes 
trees up to about 65 feet in heiantee/ The operator positions the 
30-ton machine so that as many trees as possible can be reached from one 
place. He then moves the 15-foot main boom out until the 65-foot 
telescopic vertical mast is against the tree. The limbing arms grasp 
the tree and travel up the mast, shearing off the limbs until the tree 
diameter is only 3 inches. At this point a single blade cuts off the 
tree-top. The operator then lowers the limbing arms to within 15-20 feet 
of the stump in order to hold the tree upright while it is cut at the 
stump by the "butt-shear". The last operation is to swing, tilt, and 
drop the tree-lengths into small straight piles which can readily be 
skidded to the landing place. Once tree lengths have been bunched by a 
tree harvester, aconventional skidder (Figure 22) can choke the tree 
lengths and skid them to a landing. Another method is to use a conven- 
tional skidder with a single long choker (snare) set around an entire 
bunched pile of trees. Some companies are seeking further increases in 
skidder productivity with the development of a grapple skidder (Figure 23) 
which will pick up the bunched tree lengths in one motion as contrasted 


with the conventional skidder where choking or cabling of individual 


1/ Practically all trees suitable for pulpwood in allowable cut areas in 
Eastern Canada are under 70 feet in height. 
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tree lengths is necessary. Once-at the landing, the tree lengths may be 
cut into bolts of desired length by a Sener, (Figure 24) or circular 
saw, or, if adequate transportation is available, the tree lengths may 
be taken directly to the mill. The bolts are then stacked and are ready 


for loading on to long-distance transporting media. 


The piling of the tree-lengths by the harvester eliminates one 
time-consuming operation. The skidder does not have to move from tree 
stump to tree stump choking individual tree-lengths but, instead, can 
pick up an accumulated load in one eee The bunching, therefore, 
greatly reduces choking time and can allow the skidder to operate at full 

“capacity. Because the harvester automatically carries out the time- 
consuming task of removing limbs from trees, its advantage over the more 


traditional methods increases in stands where trees are exceptionally limby. 


Despite its very considerable advantages over the traditional 
methods under the terrain and stand conditions for which it has been 
designed, the tree harvester's range of operations is limited by some of 
its physical characteristics. The machine weighs 30 tons and, because of 
its high main boom and telescopic mast attachment, has a high centre of 
gravity. Its great weight restricts severely the range of soil conditions 


under which it can efficiently operate. Many areas of Eastern Canada 


/ A Nesco Slashmobile is gaining wider acceptance in the Eastern Canadian 
industry. There are currently about 10-12 on logging operations with 
another 8-9 on order. 


2/ For a discussion of the influence of tree size and stand density on the 
performance of the tree harvester and a self-choking skidder, see 
Dibblee, D.H.W., The Effect of Some Stand Factors on the Performance of 
Mechanical Harvesting Equipment, CPPA, Woodlands Section, Index 2348 
(B-1), paper presented at the "Seminar on Forest and Mechanical 


Harvesting", Quebec City, August 3l1-September 2, 1965. 
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have soils which are not sufficiently firm to support the machine 
adequately, and thus it appears that in many operations it will not be 
possible to use a tree harvester except in winter when the ground 


is frozen. 


The machine's high centre of gravity impedes its operation on 
hilly slopes. It operates very well in forest areas with slopes from 
O-15 per cent but its productivity declines with increasing slopes and 
it cannot operate on a gradient of over 20 per cent. The slope problem 
severely impedes the general use of the tree harvester in Quebec - an 


area where rough and angular terrain is very common. 


It is notable that fhe first harvesters in operation have been 
on Ontario canes? This is not accidental. In general, Ontario offers 
better operating conditions for the harvester than do the other provinces 
and it is only natural that the firms most interested in the development 


should be the major potential users. 


The first harvester ees built by the Marathon Corporation of 
Canada in 1959. The initial results showed a need for considerable 
modification and in 1960 the company built a more advanced prototype 
model called the Mark I. A further improved version, the Mark II, was 
constructed by Marathon in 1962. In the same year an equipment manufac- 
turing firm, the Beloit Hibob Corporation of Ashland, Wisconsin, which 
had been attracted by the potential of the innovation, started to build 
harvesters on order, This company sold its first harvester to the 
Great Lakes Paper Company, of Fort William, Ontario. In 1963, a tree 
harvester was sold to the KVP Company Limited of Espanola, Ontario, and 


two harvesters were sold in 1964 - one to Marathon and another to the 
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Great Lakes Paper Company. In July of 1965, Domtar Limited, on the basis 
of a cost analysis conducted by Beloit on Domtar's limits in Ontario, 
purchased a Beloit tree harvester for testing. Kimberley-Clark also 
purchased a machine in 1965. In total, seven harvesters are being tested 
on five companies' limits in the Ontario woods today. In addition, one 
machine has been sold in Sweden, another went to the Southern United 
States, and one to Maine. At the close of 1965, orders were understood 
to have been received for one machine each from New Brunswick and Quebec. 


The machine's capital cost is about $85,000. 


(c) Full-Tree System - Fully Mechanized 


As indicated earlier, the only full-tree harvesting methods in 
use in Eastern Canada are partially or fully mechanized experimental 
methods. In contrast to the tree-length, and particularly the short-wood 
system, the use of a full-tree system virtually necessitates mechanical 
hauling. Ina full-tree system, the only processing carried out at the 
stump is the felling of the tree. The entire tree, including branches 
and top, is then transported to a landing where limbs and top are 


removed, the tree is cut into bolts and, possibly, the bark is removed. 


Research into the possibilities of mechanical full-tree logging 
has led to the development of the Arbomatik processor (Figure Pai ae: 
machine which will limb, top, bark, and cut the wood into suitable 
lengths. A number of machines designed to perform the felling and 
skidding functions also have been under investigation, but to date most 


of the research effort has been concentrated on developing and refining 


the Arbomatik processor. 


Since 1962, this research on full-tree harvesting machinery 


and methods has been carried on in Quebec by the Logging Research 
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Associates (LRA). This is a joint venture on the part of three Canadian 
companies - the Canadian International Paper Company of Canada, Limited, 
the Quebec North Shore Paper Company (QNSPC) - an affiliate of the 
Ontario Paper Company, Limited - and Abitibi Paper Company Limited. 
Efforts to develop the equipment necessary for the use of a mechanized 
full-tree method antedate the formation of the LRA. In 1958, the CIP 
began intensive development of an Arbomatik processor and Le eat 
produced a prototype of the machine which is currently being developed 
and improved by the LRA. The QNSPC had experimented with all three 
logging systems and concluded that the full-tree system offered the 
greatest opportunities for cost reduction on its limits. The company 
experimented with two machines - the Vit-Feller-Buncher (VFB) and the 
Bombardier-Processing Unit (BPU). The VFB was a machine designed to 
approach each tree, fell it, collect the felled trees in a bunch, and 
skid them to the landing. The BPU was a machine similar in function to 
the Arbomatik processor - it operated at the landing where it limbed, 
barked, and slashed the logs and loaded the pulpwood, via a conveyor, 

on to pallets for trucking. Although the QNSPC stopped development on 
these machines when it joined in the formation of the LRA in 1962, 24 


used the machines for a period. 


The Arbomatik processor, which costs approximately $85,000 to 
purchase, is designed to operate at the landing place to which the full 
trees have been brought by skidders. The machine consists of a feeding 
mechanism, feed rolls, limber, barker a Shearing device. The feeding 
mechanism consists of a 25-foot telescopic boom equipped with a tree 
grapple. The grapple picks up a tree, near its butt, and inserts the ena 
in the feed rollss Then the tree is released by the grapple and, while 
the tree is being limbed, barked, topped and bucked, the grapple picks 


up another tree. The processing is continuous. 
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The Arbomatik processor currently requires two men to operate 
it, as compared to one man for the tree harvester or Koehring processor. 
While one man is feeding the trees into the feed rolls of the Arbomatik, 
the other works at the rear of the machine arranging the bolts of pulp- 
wood in straight piles. The Arbomatik processor functions at an inter- 
mediate landing whereas the Beloit harvester and Koehring processor 
operate in the stump area. Because of its semi-centralized location 
the Arbomatik's productivity is not directly affected by such factors 
as terrain and stand density which can considerably influence the 
productivity of the Beloit harvester or the Koehring processor. There 
is, however, a silvicultural consideration with the Arbomatik processor 
logging method. Since the full tree, including branches, is removed 
from the forest, there is a loss of the seeds and nutrient materials 


needed for regeneration and growth .2/ 


The LRA is experimenting with two types of skidders for use 
in the fully mechanized full-tree method. One machine is the feller- 
skidder. This machine moves through the woods felling trees with a 
shearing device and loading the felled trees onto its back. Once it 
has accumulated a full load, it skids the trees to a landing area where 
the Arbomatik processor processes them. The second type is the self- 
loading skidder. After the trees have been felled by pulpwood cutters 
with power saws, the self-loading skidder picks up the felled trees, 
loads them onto itself and, with a full load, proceeds to the landing area. 
A full load for both types of LRA skidders has been estimated to be one cunit. 


i/ For a more detailed discussion of the silvicultural problem, see 


Silversides, C.R., Developments in Logging Mechanization in Eastern 
Canada, University of British Columbia, 1964, pp. 26-293; and 

G.F. Weetman, "The Need to Study Silvicultural Effects of Mechanized 
Logging Systems in Eastern Canada", Forestry Chronicle, AL Zi DUNG » 
1965 (252-6). 
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Efficient use of the Arbomatik processor is not as strongly 
affected by terrain and stand conditions as is the use of the Beloit 
harvester. Since the machine remains at the intermediate landing, its 
own physical characteristics do not create any limitation, other than 
that of occasional movement from one landing to another. What limita- 
tions there are on the use of the Arbomatik processor derive from 
limitations on the mobility of the machines which bring the full trees 
to the landing. The types of articulated frame skidders currently in 
use are capable of operating under a wide variety of conditions. The 
degree to which machines still in the development stage, such as the feller- 
buncher or self-loading skidder, will be limited in their mobility remains 
to be seen. All factors considered, companies with extensive experience 
in the region suggest that the Arbomatik processor should be able to 
operate efficiently on between 70-90 per cent of the company limits in 


Quebec, an area where terrain severely limits the harvester. 


It should be noted that the success of the Arbomatik processor 
full-tree logging method does not depend totally on the successful 
development of the feller-skidder and the self-loading skidder. The 
Arbomatik could carry on continuous processing with all of its input 


being furnished with the now conventional rubber-tired skidder. 


A second full-tree logging method was introduced into the 
Eastern Canadian woods in the Fall of 1965 when the Consolidated Paper 
Corporation began experimentation with the Sund Full Tree Processing 


System in isheore” This machine system was developed in Sweden over 


Sl 


Lachance, Roger A., Full Tree Logging and the Sund Tre 
system, CPPA, Woodlands Section Index No. 2384 ( 
at the 48th annual meeting of the Woodlands Sect 


e Processing 
B-1), paper presented 
lon, CPPA, March, 1966. 
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the last four years by Sunds Verkstader, a logging equipment development 
company in Sweden. Ten systems are reported to be in operation in Europe 


at the moment, nine in Sweden and one in Italy. 


The equipment in the Sund system operates at the intermediate 
landing (Figure 26). As used by Consolidated to date, trees are felled 
by pulpwood cutters and transported, with limbs still attached, to the 
landing by skidders. The machine system at the landing consists of three 
main parts - the feeder, the delimber, and the Slasher. The mobile 
tree feeding unit picks up a full tree deposited at the landing by a 
skidder and carries it to the delimber. Once the feeder has placed the 
tree in the delimber it moves to pick up another tree. At the same 
time the full tree is delimbed by the delimber and the tree length is 
moved by a conveyor to a slashing unit where it is cut into 8-foot 
lengths. The 8-foot bolts are then accumulated in a basket and removed 


from the slashing unit by a loader. 


The main problem in is system has been to match the capacities 
of the three components. The most serious limitation in this regard has 
been the low slasher capacity. The slasher has reduced the production of 
the delimber to about 60 per cent of capacity. The delimber operator 
has been forced to pause while the tree lengths on the conveyor are being 
processed by the slasher unit. The productivity of the present slasher 
apparently erase be increased much more. Another potential limitation 
has been the inability of the feeder fort to keep pace with the high 
capacity delimber. This has been attributed to the improper placing of 
trees at the landing by the skidder and to the feeding of too many trees 
into the delimber at the same time. It is evident that intelligent 


co-operation from the skidder operator and good judgment by the tree- 


feeder operator are necessary if the delimber is to function at capacity. 
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FIGURE 26 SUND PROCESSING SYSTEM 
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The company estimates that the cost per cunit of the Sund 
Processing System for all operations performed from the tree stump to 
the water landing will approximate the cost for a conventional method 
using wheeled skidders and performing the same Ponta hienn lh The 
capital cost of the system operating at the Janding area, excluding 
the loader, approximates $150,000. Production per man-hour in the Sund 
system is expected to be about 50 per cent greater than in the 


conventional system. 


ive This cost level is lower than average achieved in Quebec during the 
testing period. Those responsible feel that, with more operator 
experience, and some simple improvements, this cost level should be 
readily attainable. An explicit assumption in the estimate is that 
the high-speed delimber will operate at only 60 per cent of its 
capacity because of the inherent limitations of the slasher used. 


Chapter IV 
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A - Analytical Framework and Theoretical Considerations 

The ultimate goal of this study is to estimate the direction, 
Speed and magnitude of manpower dislocation and manpower shortages that 
would occur as a result of the prospective technological changes in the 
pulpwood logging industry in Eastern Canada. A basic step in the estima- 
tion of these manpower implications is to forecast the extent of diffusion 
of these multi-process machines into Eastern Canada's pulpwood logging 
industry. This section will develop the analytical framework that will 
form the implicit basis for the assessment of the extent of diffusion of 


innovations and for manpower estimates to be made later in this chapter. 


In order to discuss the factors influencing use of new innova- 
tions it is necessary to define a number of terms. The "industrial extent 
(level) of diffusion", Dt, of an innovation will be understood to mean the 
percentage of the industry's output which is produced with the assistance 
of the innovation at time "t". The "rate of Pepys cet: of an innovation 
within an industry refers to the speed at which the extent of diffusion 
is rising. Similar terminology will be used with respect to individual 


firms. 
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dt 


where d = derivative 
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The industrial extent of diffusion of an innovation at any 
given time is a weighted average of the extent of diffusion of the innova- 
tion within the operations of the individual firms comprising the 


es, 


It is neither necessary nor desirable to attempt to forecast 
diffusion rates on a firm level. The situation in this connection is 
rather analogous to forecasting the number of live births in any given 
year.’ Analysis of “the ‘factors influencing the live birth ‘rate (evd.¢ 
the marriage rate, the unemployment rate, etc.) is a vital part of such 
a forecast. Through a study of the relationships it is possible to 
produce a tolerably correct short-run birth rate forecast. In order to 
achieve this goal, it is neither possible nor necessary to examine 


individual pregnancies. 


It is only in recent years that econometric research has been 
undertaken on the factors determining the rate of diffusion of innova- 
tions within firms and industries. Because of its recent genesis, such 
research is limited in extent. Thus, the quantitative conclusions derived 


from it, although plausible, must be applied with care and discretion. 


n 
djt - Pj 
it it where dit is the extent of diffusion 
= of the innovation within the opera- 
tions of the "i"th firm in period t 


n 
: pi and Piz is the "i"th firm's (pulpwood) 
production in period t. 


There are a host of factors potentially at play in a firm's decision 


as to whether and when to innovate and it is useful briefly to review 
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For a number of reasons, a firm's size will affect its decision. 
Large firms, because they encompass a wider range of operating conditions, 
have a better chance of containing those conditions, to which the innova- 
tion is initially applicable. When an innovation first appears, its 
application is often restricted to a fairly ideal set of operating 
conditions. Later, improvements are made that exten its usefulness and 
range of operation. Also, because large firms probably have more units 
of any particular type of equipment, they are more likely at any point in 
time to have some units in need of replacement. Thus, at any given point 
in time, the large firm is less likely to have to sell or scrap usable 
equipment in order to introduce the new machinery. The costs and risks 
involved in being among the first to use a new technique are likely to 
loom much larger for small firms than for big ones. The durability of 
Pieiauaes Tedarensts used in the industry also influences to some extent 
the rates at which the new equipment will replace it. The greater the 
durability of the existing machinery the slower will be the replacement 


by the innovation. Because of their larger financial resources, bigger 


/ Much of the following discussion draws heavily upon three papers 
written by Edwin Mansfield. These are Technical Change and the Rate 
of Imitation, Econometrica, Vol. 29, No. 4 (October, 1961), pp. 741- 
766; The Speed of Response of Firms of New Techniques, Quarterly 
Journal of Economics, Vol. LXXVII, No. 2 (May, 1963), pp. 290-311; 
and Intrafirm Rates of Diffusion of an Innovation, Review of Economics 
and Statistics, Vol. XLV, No. 4 (November, 1963), pp. 348-359. 
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engineering departments, better facilities for experimenting and closer 
ties with equipment manufacturers, bigger firms can play the role of the 


. 1 
pioneer more cheaply and with less risk than can smaller ofee ah 


1 


Research on the determinants of innovation in other industries 
in the United States suggests strongly that the probability that a firm 
will introduce a new technique is an increasing function of the propor- 
tion of firms already using it, and of the profitability of doing so, 


: : a 
but a decreasing function of the size of the investment required sed 


As the proportion of firms already using an innovation rises, 
more experience anda information accumulate, thereby increasing the 
probability that a firm will introduce a new technique. Competitive 
pressures mount and "bandwagon" effects occur. Also, where the profit- 
ability of using an innovation/isedifficult to estimate, )thevmere face 
that a large proportion of a company's competitors has introduced it may 
prompt a firm to consider it more favourably. The more profitable an 
innovation is relative to other innovations or other conventional means 
of production, the greater is the chance that a firm will consider the 
profitability high enough to compensate for the risk involved and that it 
will seem worthwhile to introduce the new technique into a firm's 
operations. For equally profitable innovations, one would expect that a 


firm would be less likely to begin using those innovations which require 


—_ 


Y/ However, it should be noted that some of the smaller firms in the 
Eastern Canadian pulp and paper industry have led the way in certain 
technological changes. For example, Marathon initiated the develop- 
ment of cable yarding, KVP was a pioneer with the Blue Ox Skidder, 


and the slasher, and Dryden Paper Company, Limited, Ontario, developed 
the Tree Farmer skidder. 


2/ Mansfield, Edwin, Technical Ch 
Econometrica, Vol. 29, No. 4 ( 


ange _and the Rate of Imitation, 
October, 1961), pp. 741-766. 
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relatively large investments. itt its are cautious about committing them- 
selves to large investments and generally have difficulty in financing 
them. Edwin Mansfield examined twelve innovations in four industries in 
order to test the influence of a number of these davies An analysis 
of the data for these innovations showed that the rate of eaene” 
tended to be faster for innovations that were more profitable and that 
required relatively small investments. Mansfield correlated the rate of 
imitation with the proportion of the total number of firms using an 
innovation for each of the twelve innovations. The correlation 
coefficients ranged from .46 to .96 with a median of 72.3/ These 
coefficients are indicative of a direct relationship between the 
probability that a firm will introduce a new technique and of the number 


of firms already using it. 


We have listed, then, four factors which appear strongly to 


influence a firm's decision whether or not to purchase a new technique: 


by The four industries were bituminous coal, iron and steel, brewing and 
railroads. The twelve innovations were shuttle car, trackless mobile 
loader, continuous mining machine, the by-product coke oven, continuous 
wide strip mill, continuous annealing line for tin plate, pallet-loading 
machine, tin container, high speed bottle filler, diesel locomotive, 
centralized traffic control and car retarder. The number of years 
elapsing before half the firms had introduced an innovation varied from 
0.9 to 15 with an average of 7.8. 


2/ The rate of imitation I(t) may be defined as the proportion of "hold- 
outs" (firms not using an innovation) at time t that introduce the 
innovation by time t +l, i.e., 


1(t) = mt +1) - m(t) 


where m(t + 1) is the number of firms having introduced the innovation at 
time t+ 1. 
m(t) is the number of firms having introduced the innovation at 
Lime. ts. and 


is the total number of firms in the industry being analysed 
ta constant). 


3/ Mansfield, Edwin, Technical Change and the Rate of Imitation, 
Econometrica, Vol. 29, No. 4 (October, 1961), pp. 741-766. 
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the size of the firm, the profitability of the investment, the amount of 
the investment necessary to purchase one unit of the innovation, and the 
number of firms already using the new machine. This list is by: no means 
exhaustive. It seems likely that the ata of growth of a firm, its 
profitability, the age of the firm's president, its liquidity, and the 
profit trend of the firm may influence its choice whether or not to 
acquire a new machine. It should be noted, however, that Mansfield 
found no statistically significant relationship between these variables 


and the decision whether or not to purchase an innovation.2/ 


Although these general factors of wide applicability help us 
in determining the ivelinces of a firm purchasing a machine, they must 
be given specific content in order to determine the extent of diffusion 
of particular machinery into the pulpwood logging industry. The 
prospective innovations will encounter a unique set of factors. These 
factors affect the applicability of the tree harvester, the Arbomatik 
processor and other pieces of machinery and, consequently, must be 


included in an examination of machinery diffusion. 


The first of these factors is the size of the tree, as measured 
in diameter at breast height (DBH). Tree size greatly affects the 
production per machine hour of the tree harvester and the Arbomatik 
processor. The greater the DBH, the higher will be the machine productivity; 
the smaller the DBH, the lower will be the machine productivity. However, 
the Arbomatik processor is designed to process small size trees and 


consequently may be somewhat less affected by variation in DBH within the 


usual commercial range. 


1/ . 
= Mansfield, Edwin, The Speed of Response of Firms to New Techni UES, 


Quarterly Journal of Economics, Vol. LXXVII. No. 2 M 
pp. 2908611; i , (May, 1963), 
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The stand density per acre also affects machine productivity, 
thus affecting profitability and applicability. The tree harvester must 
move through the woods, placing itself so as to reach as many trees as 
possible from one position. The lower the number of trees per acre, the 
more "unproductive" time the machine must spend in travelling through 
the woods. Although this factor restricts the applicability of the tree 
harvester, the Arbomatik processor, which operates at a landing where 
trees have already been accumulated, is not directly affected. The 
Skidder, which brings the full trees to the Arbomatik, is subject to 
the density factor, but the skidder is designed for travelling and so 
the total influence of wood density per acre on an Arbomatik processor 


is not as great as for the tree harvester. 


Soil condition limits the applicability of machinery in logging 
operations. Soil which is soft because of moisture or composition cannot 
be traversed by heavy machinery such as a tree harvester. Sorttsov) “aso 
limits the use of the lighter skidder but to a lesser extent than it does 
the 30-ton harvester. Obstacles, such as rock outcrops, interfere with 


the movement of machinery in the woods and consequently reduce productivity. 


Other terrain conditions restrict the use of mobile woods 
equipment. The slope of the land severely limits machinery applicability. 
Tree harvesters cannot operate on slopes in excess of 20 per cent because 
of the high-reaching mast which would cause the machine to tip over ona 
greater than 20 per cent gradient. Skidders or forwarders are vastly less 
limited because of their low centre of gravity and articulated frames and 


the semi-stationary Arbomatik processor is not directly affected at all. 
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Once the influence of these variables on the introduction and 
extent of diffusion of an innovation into logging operations has been 
determined and the industry diffusion level itself has been derived, KE 
is possible to estimate the manpower effects of the innovations. An 
assessment can be made of the number and occupations of the men who will 
be displaced, of the extent of the demands for new and expanding occupa- 


tions, and of the rates at which these changes will take place. 


B - Actual Estimates for 1970 and 1975 

This section begins by estimating pulpwood production in 1970 
and 1975 for Eastern Canada, Ontario, Quebec and the Atlantic 
(Mancvane lend and New Brunswick) provinces. Next, the provincial 
machinery diffusion levels are predicted for 1970 and 1975. Third, the 
anticipated autumn occupational distribution per modular unit (approxi- 
mately 77,400 cunits) associated with the Arbomatik processor and Beloit 
tree harvester logging methods, and with logging methods where neither of 
the machines operates, is calculated. Finally, the machinery diffusion 
levels and the expected occupational distributions are tied together and 
estimates are made of the employment and occupational distribution of the 


pulpwood logging industry for Eastern Canada for the Fall of 1970 and 


or 1975. 


(a) Pulpwood Production, 1970 and 1975 
Pulpwood is used by the pulp and paper industry as an input for 
the production of newsprint, market wood pulp and other paper products. 
The amount of pulpwood required by the industry depends, in large part, 


upon the demand (both domestic and foreign) for its pulp and paper 


production. Ideally, a detailed analysis of this demand for pulp and 
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paper should be carried out before predicting pulpwood production. 
Limited time and resources have prevented such an analysis for this 


report. Use has therefore been made of previous demand studies. 


The available views and studies can be divided into two groups. 
One group consists of the widely accepted predictions made in the Gordon 
Commission's outlook for the Canadian forest ipdustiies™’ and the other 
group comprises a more recent set of views which suggest a much higher 
growth rate. It is difficult to say which of the two growth rates will 
be correct and we have not been able to undertake the extensive examina- 
tion necessary to develop our own ronacasere/” In this report the 


implications of both rates will be examined. 


(i) A Regional Pulpwood Forecast Derived from the 
Modified Gordon Commission Output Estimates 


The Gordon Commission made a detailed forecast of the demand 
for the various products of the pulp and paper industry for each five- 
year interval between 1960 and 1980. 2/ Pulpwood and wood residue 
requirements have been derived from the product forecasts by applying 
the Gordon Commission conversion fackor eta to the predicted increases 


in the products and by including interpolated estimates for pulpwood 


V/ Royal Commission on Canada's Economic Prospects, The Outlook for the 
Canadian Forest Industries, Queen's Printer, Ottawa, March, 1957. 


2/ To a considerable degree, the long-run demand for the Canadian 
production is dependent on its cost relative to the cost of production 
in other countries. To the extent that the innovations described in 
this study reduce costs, they improve Canada's relative position in 
the world market for pulpwood and its products. 


3/ Royal Commission on Canada's Economic Prospects, The Outlook for the 
Canadian Forest Industries, Queen's Printer, Ottawa, March, 1957, 
Table 59, p. 140. 
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aipereeer For 1970 and 1975 then, it is estimated that the Canadian 
industry will produce, respectively, about 20.4 and 22.8 million cunits of 
pulpwood and residue. This means that the 1965 pulpwood production and 
residue consumption figure would have to increase by 2.5 per cent per year 
compounded annually to reach the derived pulpwood and residue forecast for 
1975. Between 1965 and 1970 the implicit growth rate is 2.6 per cent per 
annum. Recently, a re-examination of the Commission forecast by one of 

the authors, Dr. Paul E. Lachance, has indicated that the forecast is still 
substantially valicee’ In 1963 pulpwood production and residue consumption 
was slightly below the Gordon Commission trend, but in 1964 and 1965 the 


actual figures were somewhat above trend. 


The only relevant area in which the Commission forecast appears 
to have erred was in the use of wood residue at the mills. Residue 
consumption has risen much more rapidly than the Commission anticipated; 
the actual wood residue utilization in 1965 was approximately one-third 
greater than the 1980 prediction. A separate wood residue forecast has 
consequently been derived from an examination of the past and likely 
future production of sawn products and of the relationship between the 
output of sawn wood and residue utilization, and is presented, along with 
pulpwood forecasts, in Table 7. For Eastern Canada the ratio of residue 


utilization to production of sawn products has been constant but is 


1 ig We : 
L/ The Gordon Commission estimate of pulpwood exports for 1980 is to be 
found on page 151 of this report. Values for 1970 and 1975 were 


obtained by semilogarithmic interpolation between the actual 1954 
figure and the 1980 forecast. 


2 
2/ Lachance, Paul E., The Gordon Commission Concerning the Canadian Pulp 
and Paper Industry Eight Years Later, paper presented at the annual 
meeting of the Woodlands Section, Canadian Pulp and Paper Association, 
Montreal, March 17, 1964. 
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expected to increase Kone tae In British Columbia the ratio has been 
rising and is expected to continue to rise to 1975. Hence, Canadian 
industry sancuneeee of residue is expected to reach 4.6 million cunits 

in 1970 and 5.9 million cunits in 1975, as contrasted with 4.2 in 1965. 
Eastern Canadian residue consumption in 1970 is expected to be 1.3 million 
cunits, and British Columbia consumption 3.3 million cunits, while in 


1975 the figures are estimated at 1.5 and 4.3 million cunits, respectively. 


Regional pulpwood and wood residue forecasts have been derived 
from the wood residue estimates and an analysis of East-West trends in 
pulpwood and residue production and of proposed developments in each area. 
It should be noted, however, that the overall Gordon Commission output 
estimates for 1970 and 1975 are not sufficiently large to accommodate all 
the present industry plans for new British Columbia mill capacity at rates 
of capacity utilization approaching those which are now current. 
Consequently, the regional estimates derived from the overall Gordon 
Commission estimates produce much slower growth in that area than do 
estimates which assume fulfillment of present mill expansion programs with 


substantially constant capacity utilization ratios. 


In Eastern Canada in 1970 pulpwood production and residue 
consumption is expected to reach 13.5 million cunits as compared with an 


estimated 14.2 million cunits in 1975. For the same years pulpwood 


V/ A new log-chip mill process, which forms lumber from logs by chipping 
rather than by sawing, has been developed jointly by Domtar and the 
Soderhamn machinery manufacturing firm of Sweden. The important cost- 
Saving feature of this "cant maker" is that very little sawdust wastage 
is produced. With further refinements Domtar expects that the equip- 
ment will be used widely by sawmilling firms in Eastern Canada. 

Because saw logs in Eastern Canada are of smaller diameter than those 


in Western Canada the cant maker will result in greater proportional 
Savings in the East than in the West. 


aay . 


production will probably be 12.2 and 12.7 ba on cunits, respectively. 

In British Columbia pulpwood production and residue consumption is 
expected to be 5.8 million cunits in 1970 and 7.4 million cunits in 1975. 
Its anticipated pulpwood production for these years is reer Set million 
cunits, respectively. For the "Other" category (Prairies, Nova Scotia 

and Prince Edward Island) pulpwood and residue (mainly pulpwood) figures 


of 1.1 and 1.2 million cunits are expected for 1970 and 1975, respectively. 


Table 8 subdivides the Eastern Canadian pulpwood forecast into 
limit and Geni ith’ production and shows the distribution among Ontario, 
Quebec and the Atlantic region. The distribution among provinces was 
. made on the basis of an examination of post-war ratios of provincial 
pulpwood figures to the Eastern Canadian totals. From 1945 to 1951 the 
Atlantic ratio increased very rapidly while the Quebec ratio declined 
noticeably. From 1951 to 1964, however, all three provincial ratios 
have shown very little variation and it is assumed that they will EoitNees. 


substantially unchanged to 1970 and 1975. 


In recent years, the non-limit to total pulpwood ratios have 
been running close to 40 per cent in Quebec and a little over 35 per cent 
in Ontario. In the Atlantic region, ratios are averaging about one half 
of the Quebec and Ontario levels. With the continuing consolidation of 
farm holdings and movement of farmers from rural areas to places of new 
employment, it is anticipated that the supply of farm woodlot manpower 
and manpower for limit operations as well will tend to decline over the 


next ten years. Also, with the expected technological changes in company 


V/ Industry data separate pulpwood into "limit" (wood produced on company 
owned or leased limits) and "purchased" wood. In this section 
"purchased" and "non-limit" are used interchangeably. 
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Table 8 
Estimated Company Limit and Non-Limit Pulpwood Production in 
Eastern Canada and Provinces, Average, 1964 and 1965, 


Forecast, 1970 and 1975 


-~ Modified Gordon Commission Output Estimates - 


average 1964 
and 1965 


haba 


TOtaL) Lamhe 


Province Limit Total |Limit Limit (fotal eam teins 


Hastern: Canada ss | Oe fet) 


Oise Aue O's euenal oc ol are wes 


CHIGTIC es axe eue Re re 


Pee peritcLG sts le 64 ‘ : ; eS 


Includes Newfoundland and New Brunswick. 


plupwood logging operations, the real cost of limit wood is expected to 
fall relative to the real cost of non-limit pulpwood. This shift in 
relative real costs will occur because of the substantial technological 
Change expected to take place on company limits - introduction of 
expensive, high-capacity machines which most woodlot operators are not 
expected to be able to finance or utilize to full capacity. These 
technological changes will probably have little influence on non-limit 
production in the next five years but between 1970 and 1975 the changes 
will probably improve limit wood costs sufficiently, relative to the non- 
limit wood costs, to cause a reduction in non-limit production. Certainly 
these considerations would seem to preclude any substantial long-term 


increase in non-limit production. The ratios are expected to decline in 


Quebec and Ontario to slightly -over one-third in 1970 and to between 26 
gnoese per Cent in 19%.) Laeile change is) anticipated’ in the Atlantic 


region which is already heavily dependent on limit Wey 


(ii) A Regional Pulpwood Forecast Derived from a 
Six Per Cent Growth Rate Output Estimate 


A higher growth rate than forecast by the Gordon Commission 
would appear to be anticipated by the first annual report of the Economic 
Council of Canada, at least to 1970. The Economic Council estimated that, 
if its general goals for the economy are met, primary forest output will 
grow at a compound annual rate of about 4 per Etats ee 1963 and 1970. 
In view of the general expectation that lumber production will expand 
more Slowly than pulp and paper production, this would seem to imply a 
growth rate for Canadian pulpwood and wood residue considerably in excess 
of 4 per cent. Current industry plans in British Columbia - mills under 
construction, planned mills with harvesting licenses secured, and planned 
mills for which licenses have not yet been secured - call for capacity 
in that area to double by 1970 and treble by 1975. At the same time, 
industry sources suggest that output of pulpwood and wood residue east 
of the Rockies (which grew very slowly between 1954 and 1963) may expand 
at a much more rapid rate in the future. Many suggest that an approp- 
riate compound growth rate between 1963 and 1970 would be in excess of 
4 per cent even east of the Rockies, but that slower growth (in the 


neighbourhood of 3 per cent) might be expected thereafter. 


V/ Newfoundland is almost totally dependent on limit wood. The percentage 
of non-limit wood is significant in New Brunswick and is roughly 75 per 
cent in Prince Edward Island and Nova Scotia. The latter two provinces 
are not covered in this study. 
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For comparative purposes, Giese recent views have been combined 
into a single, highly eclectic "forecast". This "forecast", it must be 
emphasized, represents no more than a collection of currently plausible 
views and is not the result of a unified and careful appraisal of demand 
prospects. Combining these views produces a growth rate of approximately 
6 per cent per annum from 1965 to 1975 for pulpwood and residue. See 
Table 9. Pulpwood production and wood residue consumption is estimated 
to be 26.7 million cunits in .1970,and 34.1 million. cuniteeiiaAloo enor 
Eastern Canada the figures are 14.6 and 17.3, for British Columbia 10.7 


and. 15.2 endutor “Other Js4 and 4.6; 


Table 9 


Pulpwood Production and Wood Residue Consumption, Canada and Regions - 
Actual, 1964 and 1965 - Forecast, 1970 and 1975 


- A Six Per Cent Growth Rate Output Estimate - 


(thousands of cunits) 


WONRGE se acisted ede ste dca ephcs Thdypare 26, 700 34,100 
BaSteryy CaNAMs aces sintes ones or 14,600 17,300 
BIEL Sl, WO LUNGT Bisa trchiecegties ox 10,700 15,200 
Other ere, ee 


X Includes Prairies, Nova Scotia and Prince Edward Island. 


AN Estimated pulpwood production for 1965. 


Source: D.B.S. Pulpwood and Wood Residue Statistics, December 1964 and 


December 1965, and D.B.S., Trade of Canada, Exports, 
December 1965. 


By a process similar to that described in the previous section, 


limit and non-limit production figures were derived for Eastern Canada and 
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its subdivisions and are presented in Table 10. These estimates show 
strong increases in limit production in all provinces over the ten- 
year period. Non-limit pulpwood production increases in all areas from 


1964-1965 to 1970 but then remains relatively constant to 1975. 


Table 10 


Estimated Company Limit and Non-Limit Pulpwood Production in 
Eastern Canada and Provinces, Average 1964 and 1965, 1970 and 1975 


- A Six Per Cent Growth Rate Output Estimate - 


Average 1964 
and 1965 1970 1975 


Non- Non- Non- 
Provinces Total} Limit] Limit] Total] Limit}Limit|Total}]Limit|Limit 


(millions of cunits) 


Eastern-Canada..'. POPC 720 3.6 
OMNGATEE Gres < atslet thats Bete 240 Led 


CURIE O B56 aireiysvs' s'a's 0 be 


Atlantic®........ 


ht Includes Newfoundland and New Brunswick. 


Figures may not add up due to rounding. 


The modified Gordon Commission estimates and the eclectic 6 per 
cent forecast show very different output levels for Canada as a whole in 
1970 and 1975 (Figure 27). Since much of the difference between the two 
forecasts reflects different assumptions about the growth rate in 
British Columbia, the differences in Eastern Canada are significantly 
smaller. As Table 11 shows, the difference in Eastern Canada limit 


production is less than 10 per cent in 1970, and about 20 per cent in 1975. 
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’ Table 11 


A Comparison of the Limit Production Estimates Derived from the Modified 
Gordon Commission and Eclectic Growth Rate Output Estimates 
Eastern Canada and Provinces, 1970 and 1975. 


Modified 
Gordon 
Commission 


Modified 
Gordon 
Commission 


Average 
1964 and 
1965 


Eclectic 


(millions of cunits) 


Eastern Canada... 11.8 
ONUATILO6 6563s 0054 oe? 
MUCKEC. bes ss d4565 5.6 
Atlantic®....... 2.5 


N 


Includes Newfoundland and New Brunswick. 


Although the Gordon Commission estimates have performed well to 
date, there is, as noted above, a substantial difference between the output 
levels predicted by the Commission and those implied by current industry 
expansion plans. It is possible, of course, that there is no conflict 
between the two - the percentage of capacity utilized could fall 
sufficiently to provide a Gordon Commission output level even with the 
greatly eee dua iii construction plans. This rather academic possibility 
seems remote, however, and it appears more likely that production figures 
may be above the Gordon Commission trend and actual mill construction 


below the level currently aritheipatads 4 While it is impossible to be 


/ To some degree this has already occurred. Pulpwood production and residue 
consumption in 1965 will again be akove the Gordon Commission trend, and 
plans for two previously planned mills in British Columbia have been 
abandoned. 


aN liom 


certain, it appears unlikely that the actual figures will fall signifi- 
cantly below the Gordon Commission estimates, or rise significantly above 
the current higher output assumption. However, it must be noted that 
pulpwood production is subject to a very large degree of year-to-year 
variability - 10 per cent swings are by no means uncommon. The two output 
estimates used here should be understood as attempts to represent the 
trend, rather than as forecasts of the specific situation prevailing at 

a point which lies some years ahead in time. 


(b) Extent of Diffusion - 1970 and 1975 - Modified 
Gordon Commission Output Estimates 


the discussion of the theoretical and analytical considerations 
in Section A has set the framework for the inquiry into the company limit 
diffusion rates of the new pulpwood logging machinery and into the 
manpower implications resulting from the spread of these innovations into 
the Eastern Canadian company limit operations. The present subsection 
provides estimates of diffusion levels, numbers of machines, and volumes 
of machine production for 1970 and 1975 based on the modified Gordon 


Commission output estimates. 


A number of different situations can arise with respect to 
diffusion of the Arbomatik processor and Beloit tree harvester. It is 
conceivable, although probably unrealistic, that both machines could 
fail in testing and that neither of them will be used on Eastern Canadian 
logging operations. Or one machine may be successful while the other 
Fatt The final possibility is that both machines will prove to be 
successful and that both will spread through company limits. It is the 


l ; 
ly Failure is, of course, a relative matter. A highly successful 
innovation can cause the failure of another 


» less successful, 
innovation. 


i Oi 


latter eventuality which appears to be, at this time, the most probable 
event. Both machines, by company and manufacturer reports, seem to be 

on the verge of commercial application and consequently, diffusion 
estimates will be presented for both machines on the assumption that both 
will be successful. These estimates are based on the assumption - which 
is unlikely to be correct - that the Arbomatik processor and Beloit 
harvester methods will be the only commercial fully mechanized methods 

in the next few years. At a later point this assumption is relaxed and 
the potential impact of the other methods is discussed. 


| 
| 


There are four major elements which must be considered in order 
to derive diffusion rates for the tye machines: the amount of time still 
required to make the machines fully Seta the advantages of the 
systems when operationals the ultimate extent of their use; and the time- 


path by which that extent will be reached. 


Both the Arbomatik eae, and the Beloit tree harvester are 
currently in the latter stages of development. Discussions with those 
Closely in touch with the situation suggest that the remaining mechanical 
difficulties of the Arbomatik will be resolved shortly and that the six 
developmental models will be in commercial use by the Spring of 1967.2/ 

It is assumed here that these anticipations will prove to be correct. 1% 
must be remembered, however, that expectations of this sort frequently err 
on the side of optimism. Development of new and complex machinery is an 


extraordinarily difficult and challenging task, subject to unforeseen 


y/ Like all prototype machines, the Arbomatik processor and Beloit tree 
harvester models used to date have been subject to frequent breakdowns 
which greatly reduce their availability for processing operations. 
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delays. Since it is almost always possible to make further improvements 
in mechanical equipment, those in charge of development are continually 
faced with the alternatives of freezing the design and commencing produc- 
tion or making further design improvements and postponing commercial 
introduction. The decision as to when to shift into production is one 


which involves a complex array of highly imponderable variables. 


The Arbomatik is currently capable of processing full trees at 
the rate. of neatly 6.G-cunits per operating Hee There appear to be 
good prospects for significant increases in operating speed with 
consequent lowering of unit cost and labour requirements. It is possible 
that the eventual productivity ceiling will be determined more by the 
skill of the operators than by the limits of the equipment. For the 
purpose of estimating the extent of diffusion and labour requirements, 
average operating rates of 6.5 cunits per hour in 1970 and about 7.5 
cunits per hour in 1975 have been assumed. These assumptions may prove 


to be unduly conservative - it is certainly possible that eventual rates 


will be higher. 


/ An operating hour includes machine time and paid idle time. Machine 
time is time during which the machine is actually running. This time 
includes productive time, i.e., time during which machine is performing 
its normal function and unproductive time, i.e., time spent by machine 
on a function other than the normal one - for example, time taken for 
travelling between camp and work site. Paid idle time is the machine 
idle time during which direct labour continues to receive a wagee This 
time includes necessary idle time, that is, idle time during which 
performance of a productive phase of the working cycle (such as machine 
idle time during loading) and operating delayed time, that is, time 
which includes short delays occurring during the normal course of the 
operations (such as minor machine breakdowns, rest periods, etc.). 

For the purpose of estimating machine availability, this time can be 


further divided into mechanical delayed time and non-mechanical 
delayed time. 
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Development of the harvester began some years ago as a result of 
research carried out by Marathon Corporation of Canada. Since 1962, the 
major development of the harvester method has rested in the hands of the 
Beloit International (Canada) Limited, an equipment manufacturer, although 
one pulp and paper company has continued development on its own model. The 
continuation of development on the machine has thus come to be largely, but 
not entirely, centralized as has the development of the Arbomatik processor. 
Of the six harvesters being tested in the Fall of 1965 by four companies 
in Eastern ee five were the products of the Beloit International 


(Canada) Ry eecc 2. 


To date, the major problem with the Beloit harvester has been 
not its performance when working, but the low percentage of time during 
which it has been able to operate. Like all new and complex machinery, 
the harvester has been subject to frequent mechanical breakdowns. Before 
the harvester can begin to achieve its potential, these difficulties must 
be eliminated, and the availability of the machine for steady use vastly 
increased. The time necessary for the "debugging" of the machine is 
Oitevculn. to assess. In order to estimate the diffusion rate of the 
machine it has been assumed that this process will have been completed 
in early 1968 and that the harvester will shortly thereafter be available 


in reasonable quantities. 


V/ These companies are Domtar Limited, Montrea; Great Lakes Paper Company 
Limited, Fort William, Ontario; KVP Company Limited, Espanola, Ontario; 
and Marathon Corporation of Canada Limited, Marathon, Ontario. 


2/ The Marathon Corporation of Canada Limited built the sixth harvester. 
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The Arbomatik and the seer perform very different functions 
and it is therefore not possible to make a direct comparison of the two 
machines. Both units are designed to be used with other equipment, not 
in isolation, and the relevant comparison is therefore method versus 
method rather than machine versus machine. Unfortunately, full compari- 
sons of the proper sort cannot be made until both systems are fully 
operational and have been used under a wide variety of environmental 


conditions. 


It is expected that the Arbomatik processor methods will be 
more widely used in Eastern Canada than harvester methods. Use of the 
harvester is restricted to areas where, under suitable conditions, the 
soil is capable of bearing its great weight. In addition, the relatively 
high centre of gravity and extended mast boom of the harvester seriously 
impede its operations on moderate to steep slopes and effectively prevent 
its use when slopes exceed 20 per cent. Since the Arbomatik processor 
is car ere ton it is not directly affected by terrain and soil 
conditions. The full-tree skidder or feller-skidder which will be used 
to bring full trees to the Arbomatik processor is affected by terrain or 
soil conditions, but to a vastly lesser extent than the harvester. In 
the extensive forest areas of Eastern Canada which have less than ideal 
conditions, the Arbomatik method is expected to prove more suitable than 
the harvester methods; in some areas an Arbomatik will be used under 


conditions which would make use of a harvester virtually impossible. 


These conditions are, not surprisingly, reflected to some 


degree in the current pattern of experimentation and use of the two 


] 
/ It moves very short distances to pick up trees at the landing area and 
must be moved occasionally from one landing to another. 
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machines in Eastern Canada. Most of the Beloit harvesters on company limits 
have been located in Ontario which has, in general, more suitable terrain 
and stand conditions for the harvester than other areas in Eastern Canada. 
However, some new machines are scheduled for use in Quebec and New Brunswick. 
The organization responsible for development of the Arbomatik processor, the 
Logging Research Associates, is ees venture of three companies, all of 
which possess limits in Quebec where conditions are generally more suitable 
for Arbomatiks than for harvesters. The substantial degree of future use 

of the Arbomatik in Ontario is, however, foreshadowed by the current 
development pattern. Of the six Arbomatik models now being tested, four 


are operating in Ontario and two in Quebec. 


A considerable volume of information is available concerning 
terrain and stand conditions in the different portions of Eastern Ganada 2/ 
Much of this information is too general to be of any considerable value in 
estimating the possible ultimate extent of diffusion of the Arbomatik 
processor and Beloit harvester methods. A thorough evaluation of the 
probabilities would require a detailed assessment of all the relevant 
characteristics and the construction of a cost array of forest areas for 
each method. Such an assessment, with the characteristics of the new 
machinery in mind, has not been carried out. Some companies have, however, 
made assessments of their own limits with regard to applicability of the 
new methods. These assessments run the gamut from detailed, almost acre- 


by-acre studies to broad and necessarily imprecise generalizations about 


/ See, for instance, Bennett, W.D., Logging Atlas of Canada, Pulp and Paper 
Research Institute of Canada, 1958; Canada Department of Mines and 
Technical Surveys, Geographical Branch, Atlas of Canada, Queen's Printer, 
1957; Canada Department of Northern Affairs and National Resources, 
Forestry Branch, Bulletin 123, Forest Regions of Canada, Queen's Pruiars 
1959. 
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applicability over wide areas. Study of the available public information 
and the likely limits of the new equipment, and discussions with company 
officials suggest that the economic applicability of the Arbomatik method 
is likely to be more widespread than that of the harvester method. Very 
roughly, it would appear that the Arbomatik could effectively operate in 
about 90 per cent of the limit cutting areas in Ontario, and about 80 per 
cent in Quebec and the Atlantic area. Similarly, it is estimated that 
the harvester could ultimately produce nearly 40 per cent of the annual 
limit cut in Ontario and about 10 per cent in each of Quebec and the 
Atlantic regions. These "ultimate" diffusion levels for the Arbomatik 
and harvester should be regarded as ry rough potential 2 Su GoCTEeA Geta 
Although they have been derived by considering carefully all the avail- 
able information, the simple fact is that the extent of that information 
is limited. Also, these estimates depend largely on the fulfillment of 
expectations which may not come to fruition. They are Rien at best, 


highly conjectural. 


The time path of diffusion of the harvester and Arbomatik is 
expected to approximate the classic "S" curve of innovation. The history 


of mechanical invention shows that, once a new-technique is available, 


1/ In addition, "ultimate" is a word which is more convenient than 
precise. In the long run there may be shifts in cutting areas with a 
consequent shift in the local environment being cut. Changes of this 
kind and changes in the characteristics of the equipment itself can 
alter the "ultimate" extent of diffusion. Any particular "ultimate" 


extent may never be reached if other, more efficient, equipment takes 
the place of that under discussion. 


Note also that the diffusion levels in this section pertain to limit 
production only. Since non-limit diffusion of the new logging methods 
1s expected to be negligible in the period under discussion, the 


diffusion levels for total production (limit plus non-limit) will be 
Significantly low. 
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its use grows slowly at first, then accelerates rapidly and finally 
tapers off at a level approximating the ultimate extent of diffusion. 
This pattern has been observable in the pulpwood logging industry as wat! 
as elsewhere. The power saw was introduced into commercial use in the 
Eastern Canadian pulpwood logging industry in 1951. In the first couple 
of years, diffusion was slow but by 1958, 1.e., after a period of seven 
years, the saw had permeated the entire Eastern Canadian pulpwood logging 
industry. Another new piece of machinery, the rubber-tired skidder, was 
first used in the Eastern Canadian forests in 1959. From 1959 to 1962, 
there was very little spread of this machine into the logging operations 
of Eastern Canada. From 1962 to date, however, the increase in the use 
of these skidders has accelerated very rapidly. Another three years will 
| probably elapse before the rate of increase tapers off, with production 
after. that time being mainly for replacement. Consequently, about nine 
or ten years are expected to be needed to achieve the ultimate extent of 


diffusion of these skidders on limit aco an pl 


The fundamental reasons underlying the slow initial start and 
later acceleration were discussed earlier in this chapter and are expected 
to apply to both the Arbomatik and the Beloit harvester. For both 
machines a reasonable diffusion period appears to be of the order of 
eight to ten years from the date of commercial availability, although for 
different reasons. Initially, the Arbomatik will probably be used mainly 


by the LRA companies which have participated in its development. As they 


V/ As Professor Seheult has noted (see Seneult. LeRe, ihe Rate of 
Mechanization in Woods Operations in the Atlantic Provinces and the 
Need for Skilled Manpower, paper presented at CPPA Pulpwood Production 
and Manpower Conference, Toronto, November 16-17, 1965) it seems 
reasonable to expect development of a reconditioned skidder market in 
the near future and consequent increased skidder use on woodlot 
operations. 


ig i 8 Oe 


increase their use of it, an ee nee number of non-LRA companies can 

be expected to purchase machines - use of the machines by the aes companies 
will be one factor encouraging others to imitate. If previous experience 
is relevant, the first non-LRA purchases will be the larger outside firms. 
They will be followed by the smaller firms. The harvester will initially 
be used by the four companies which are currently experimenting with the 
machine. As the extent of diffusion of the tree harvester into their limits 
rises, it is probable that other companies will make purchases, following 
the pattern of expected Arbomatik seveivonent es The diffusion of both 
machines will be aided by the probable further increases in their 
efficiency. Development of a fully commercial feller-skidder and/or self- 
loading skidder should be completed within the next three years and this 
should add impetus to the spread of the Arbomatiks with which they will be 
geese The development of a éommercial grapple-skidder in the next few 


years should add impetus to the diffusion of the harvest 


As indicated, regional differences in the spread of Arbomatik 
and Beloit harvesters are expected with regard to the "ultimate" diffusion 
levels of 1975. Some differences in the regional time patterns is also 


to be expected. The suitability of both the harvester and Arbomatik 


ae The feller-skidder cuts the tree at the stump and loads the full tree, 
with branches attached, onto itself. This machine eliminates the need 
for a pulpwood cutter. The self-loading skidder, with an overhead 
reaching arm, picks up full trees already felled by a pulpwood cutter. 
Both machines, having accumulated a full load, will proceed to the 


landing area where the trees are unloaded and are ready for the 
Arbomatik processor to process. 


The grapple-skidder will be able to pick up pre-bunched tree lengths 
without a man on the ground as compared to the now conventional 
skidder in which the operator must descend from the machine and attach 
each tree length to the skidder by means of a cable. The grapple- 
skidder reduces moderately the time per trip needed for the skidder 

to bring a load of tree lengths to a landing area. 
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methods in large areas of Ontario may, somewhat paradoxicaliv, tend to 
slightly retard development in that area. The existence of alternatives 
serves to increase uncertainty and some firms may well be inclined to 
adopt a "wait and see" attitude. To a degree, however, this will be 
counterbalanced by the higher wage rates prevailing in Ontario which will 
offer greater incentive to mechanization than will prevail in Quebec or 


tne Atlantic area. 


Consideration of the various factors has led to the diffusion 
rate estimates for 1970 and 1975 which are ee Uk a Ln ale ay eel is 
expected that the harvester, by 1970, will process about 7 per cent of 
all limit production in Eastern Canada and about 18 per cent in 1975. 

By 1970 the Arbomatik is expected to have achieved nearly one third of 
its 1975 diffusion level of 65 per cent. There is, for both the Arbomatik 
and the harvester, a considerable amount of interprovincial variation both 
in the estimated diffusion in 1975 and the proportion of the 1975 level 


which will be achieved by 1970. 


The table also presents estimates of the number of Arbomatiks 
and harvesters in use in the two forecast years. Moreover, these 
estimates are based on the assumption of a two-shift operation of the 
machines. Recently at least one company has apparently been testing a 
harvester on a three-shift basis. Should the advantages of three-shift 
operation be sufficient to overcome the drawbacks - the probable need 
for differential shift pay, complication of maintenance operations, and 
the difficulties of night work in the woods - the number of machines would 


be reduced by one-third. This reduction in the number of machines would 
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have no significant impact, however, on the amount of labour required 
per unit of output, and therefore no significant impact on the occupa- 


tional estimates presented below. 


These estimates, as noted, are also based on the assumption 
that no other major pieces of equipment become commercial realities 
within the time period covered. This assumption is almost certain to 
prove to be erroneous. The chip pipeline is not expected to be a major 
influence by 1970, but might well affect the estimates DY LOW” wi, AS 
it now seems not unreasonable to expect, the pipeline is used primarily 
to convey wood in chip form from final landings to Malis y oat We ot 
have any significant impact on these estimates even by 1975 .2/ In 
addition, it must be remembered that a chip pipeline involves a much 
bigger financial commitment (currently estimated at about $7 million for 
a 50-mile line) than the Arbomatik processor or Beloit, harvester. ' The 
size of the financial commitment involved, and the extent of reorganization 
of facilities needed to go with it, will tend to give it a rather long 


diffusion period. 


Despite the potential revolutionary impact of the chip pipeline 
on the transportation segment of the industry, the major potential threat 
to the diffusion estimates appears to come from the Koehring processor and 
the Sund Processing System, described above. Test data are not yet avail- 


able on the Koehring processor and data on the Canadian test performance 


V/ The specific occupational estimates used here exclude most workers 
engaged in the transportation operation between the final landing and 
the mill. Truck drivers are, however, included and some reduction in 
this occupational group can be expected with the introduction of the 
pipeline between the final landing and the mill. If the pipeline were 
to be extended farther into the woods than the final landing, it would, 
of course, affect the diffusion and other occupational estimates made 
in thas chapter. 


itd" 


of the Sund Processing Syetane, are limited and it is therefore not 
possible to make any estimate of their success or lack of success. In 
contrast with the chip pipeline, they would obviously be in direct 
competition with the Arbomatik and harvester. What their take-over 
share of the market would be, and when, are unanswerable questions for 
the time being. Should their development rate approximate that of the 
Arbomatik and harvester, it would appear that it will be a number of 
years before efficient trouble-free models are available for general 

8a 286 If that proves to be the case (although there is obviously no 
reason why it must) the machines would not reach the commercial stage 
until about 1969 or 1970, and would thus have little or no impact on the 
1970 diffusion levels of the Arbomatik and harvester. By 1975, however, 
there would have been ample time for a successful Koehring processor or 
Sund Processing System to cut a wide swath through the Eastern Canadian 
forests. A brief discussion of the occupational modifications which 
would be likely to result from widespread use of the machines is provided 


in conjunction with the occupational estimates below. 


(c) Extent of Diffusion ="1970 and 1975°="A 
Six Per Cent Growth Rate Output Estimate 


In the discussion of the 6 per cent growth rate in subsection 
(a) it was estimated that most of the additional pulpwood production 


resulting from this higher growth rate will come from company limit 


A Lachance, Roger A., Full Tree Logging and the Sund Tree Processin 
system, CPPA, Woodlands Section Index No. 2384 EST paper presented 
at the 48th annual meeting of the Woodlands Section, CPPA, March, 1966. 


2 

2/ The first test models of the harvester and Arbomatik began operation 
five years ago. The first Koehring processor test model was put in 
operation in Ontario in the Fall of 1965 and is now being redesigned. 


The Sund Processing System was first introduced into Canada in 
late 1965. 


—_ 
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operations. With this higher limit/non-limit ratiopL 4s.conceivable 
that company operations may shift toward previously unexploited pulpwood 
logging areas where the Arbomatik or the harvester can hee a readily 
applied. Such a move could result in somewhat higher company limit 
diffusion rates and levels for the new machines. Although the existence 
Disab s tAvtcrm is acknowledged, lack of suitable environmental infcerma- 


tion renders estimation of its Significance impossible. 


Accordingly, the diffusion levels which were estimated in 
subsection (b) for the modified Gordon Commission growth rate are assumed 
to hold for the 6 per cent rate of growth. It is obvious that, at the 
same rates of machine diffusion, a larger growth rate implies more 
machines and more machine production. It is implicitly assumed that the 
companies will find it profitable to purchase the extra machines and that 
they will be financially capable of doing Spee Table 13 presents the 
unchanged diffusion levels and the new figures for the numbers of machines 
and machine production. 


/ 


The diffusion level of the Arbomatik processor for 1970 and 1975 
is highest in Quebec and the Atlantic while the extent of difeissoa for 
the Beloit tree harvester for both years is highest in Ontario, which 
contains logging stands with substantially level terrain for which the 


tree harvester is specifically designed. About three-fifths of the 


a7 


Mansfield's studies showed no significant relationship between liquidity 
and purchase of new innovations. This negative finding is not, however, 
conclusive proof that no relationship exists. Should a SULD INS. Oh kratt 
pulp, which is widely expected to develop, drive down prices and 
profits, it would obviously reduce liquidity: A jserious liquidity 
squeeze might delay investment in the new machinery if it impaired 
access to the capital market. This factor is one of several which has 
suggested use of the same diffusion levels for both growth rates. 
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76 Arbomatik processors predicted for 1970 should be operating in Quebec. 

Of the nearly 40 harvesters, two-thirds to three-quarters will probably 

be located in Ontario. By 1975 the distribution will have changed somewhat. 
Slightly over half of the 285 Arbomatiks will be in Quebec, with the 
remainder almost equally divided between Ontario and the Atlantic region. 

In that year, about two-thirds of the 115 harvesters will be processing 
trees in Ontario, almost one-quarter will be operating in the woods of 
Quebec and over 10 per cent will be producing pulpwood in the Atlantic 


TOrests. 


(d) Autumn Occupational Distribution per 
Modular Unit, 1964-1965, 1970 and 1975 


Forecasts of machine output were made in subsection (b) based on 
the two growth assumptions and the various assumptions concerning the new 
logging methods. In the present section, estimates of the autumn non- 
office occupational distribution per unit of production for the conventional, 
Arbomatik and harvester methods for 1970 and 1975 are presented in the form 
of modular cael In order to facilitate comparison, actual data for 
1964 and 1965 have been averaged together and are presented in the same 
tables. It should be pointed out that these modular unit forecasts of 
occupational distribution are not forecasts of productivity increases in 
the usual sense, but estimates of the anticipated autumn occupational 
breakdown per 77,400 cunits for each method. The occupational totals 
would have to be adjusted for seasonal influences and turnover in order to 


produce explicit productivity estimates. 


Ly, The odd size of the unit used for this purpose (77,400 cunits) is the 
result of a number of factors employed in the estimating procedure. 
The final results could be rebased on a more "usual" unit such as 
100,000 cunits, but this would require considerable recomputation 
and would produce no change in the final results. 
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(i) Occupational Distribution per Modular Unit 
on Conventional Logging Operations 


Not all company limit logging operations are expected to he 
using Arbomatik processors or tree harvesters in 1970 and 1975. 
Nevertheless, changes in the modular unit occupational distribution are 
anticipated on those operations which continue to use conventional 
methods. ‘From 1963 to 1975 there will be significant increases in the 
use of rubber-tired skidders and other mechanical wood-moving equipment 
to replace horses in hauling wood from the stump to the landing. 
Increased usage of this mechanical equipment will reduce the manpower 
required to move wood from the stump to the landing. With possible 
mechanical improvements in power saws and with increased efficiency 
anticipated in their utilization a noticeable drop in the number of 
pulpwood cutters is to be expected even in the absence of Arbomatik or 
harvester methods. The continuing seen from short-wood operations to 
tree-length operations will reduce the number of functions which the 
pulpwood cutter must perform and consequently, will also cause some 
reduction in the number of cutters required on logging operations. To 
some degree, these trends will be offset by declines in average 


weekly hours. 


Table 14 presents the expected occupational distribution per 
modular unit for 1970 and 1975 on those Eastern Canadian logging opera- 
tions which continue to use essentially conventional methods. The 
average 1964-1965 distribution was derived from the occupational 


statistics in Table A-1l and from available company limit production data. 


Total non-office employees are expected to decrease from 350.83 


per modular unit in 1964-1965 to about 293 in 1970 and 266 in 1975. 
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Table 14 


Autumn Occupational Distribution per Modular Unit on Conventional 
Logging Operations - Average 1964 and 1965 - Forecast 1970 and 1975 


Average 
1964 and 1965 1970 1975 


Per Per Per 
Occupation Number| Cent |Number|Cent |Number |Cent 


266.1/100.0 


Total non-office employees...... | 350.831100.00 


PrOOUCTION: WOLTK EDS + o,<% fei. ae o eetelepiilt IOLA ee dady 188.71 70.9 
PV DW DOC) CULT OTs <:cs 6 4-4 « b!ejee ee VOSS to. ce 143.0] 53.7 
Pe VU A VOl 4 3 sia sas'a- 6 « Srilacestis EO wd 4.45 20.0 Ted 
Skidder and tractor operator.. lef 2 4.88 130 4.9 
WOGINS LOT «54.05 65 00 Bie ecbbeiel sa relann 7.06 260] - ~ 
ORE Trails, berate doen obs epg ols ofals adeats 6.39 1 Wz 6hanes a 
EOL pina diva o/s d's Soe ve. Bs acount ‘ 5.59 Pee, ort) le? 
Roadman and swamper......ee. ats 7.60 Abit On 5 Os? 
bepourer, Production. .ss.. eka. s gay 0.99 0.8 One 

- Maintenance and service 

PET ROMNE Lis svcs wesc s im cine eae wear 9.40 LO. aa LOS 
Cook, cookee and choreboy..... LD OM: eyo Ss 4.4 }o. 1is0j/o4.1 
MECHA LC és i605 Ra ea Soe ree bie A pans 5.09 aaah a eel Se 
Labourer, non-production..... ' T«66 Lis 1.8 4.0 HERS 

Other maintenance and service 
PePZONNG 1. sss pats sles 3% pichaee ils D1 1 «43 lev 4.5 Lait 
Unspecified occupations.....s+s.s GO. | 15 o0 Lovey OUST Lees 


source: Average 1964 and 1965 occupational data compiled from Table A-1 
and CPPA limit pulpwood production statistics. 
For pulpwood cutters, reductions from 188.68 per unit in 1964- 
1965 to about 160 in 1970 and 143 in 1975 are anticipated. ‘This decline 
is attributed to an anticipated reduction in the number of functions 
performed by pulpwood cutters and to continuing improvements in the 


mechanical efficiency and use of power saws. 


Teamsters are expected to disappear over the ten-year period. 
This can be ascribed largely to the replacement of horses by rubber-tired 


skidders and crawler tractors the use of which will be encouraged by a 


Sc 


continuing decline in the horse population. Decreases in the number of 
wheeled-skidder and crawler-tractor operators are likely from 1964-1965 
+o 1975. Most of the decrease is attributed to the continuing 
supplanting of the crawler tractor by the vastly more maneuverable 
wheeled-skidder. The wheeled-skidder, with its articulated frame, needs 
little road preparation and, consequently, it is expected that the road- 
men and swampers (who build and maintain skidding trails and clear ground 


of obstructions) will be almost eliminated by 1975. 


Over the last fifteen years the proportions of the Canadian 
annual pulpwood production delivered to the mill by land and by water 
have remained substantially constant. In land deliveries, however, which 
represent over one-third of the total mill deliveries, there has been a 
noticeable shift from rail to wruck. “Pte te believed that tir save wai 
continue during the next few years and for this reason the number of truck 


drivers increases over the ten-year pert eames 


The occupation "loader", because of mechanical improvements 
expected in loading equipment in the next few years, will probably fall 
from 5.59 per modular unit in 1964-1965 to approximately 5 in 1970 and 
will likely remain close to that level until 1975. The number of scalers 
1S a direct function of output, and will thus remain stable wunless, as as 
likely, new methods of measurement, such as by weight, are adopted on a 
wide scale. As in other industries a general decline in the demand for 


unskilled labour, relative to semi-skilled and skilled labour, in the 


i : 
V/ Recall, however, that estimates of truck drivers are those which are 


most likely to be seriously reduced should chip pipelines constitute 
a major transportation medium by 1975. 
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pulpwood logging industry has taken place and is expected to continue to 
1975. Hence, production labourers will fall from 3.47 per unit in 1964- 


1965 to less than one if 1975, 


Maintenance and service personnel per modular unit are expected 
to decline slightly from 1964-1965 to 1975. The numbers of cooks, cookees 
and choreboys are directly related to the size of the labour force to be 
serviced and will constitute about the same proportion of the woods labour 
force in the future as they do currently. Non-production Vea eens are 
also expected to drop somewhat as the general decline in the demand for 
unskilled labour continues. The "Other maintenance and service personnel" 
group of occupations will decrease very slightly because of an anticipated 
decline in blacksmiths, carpenters, handymen and sawfilers, four of the 
occupations included in this group. Increases are expected, however, in 
the number of mechanics per modular unit. The rise in the use of trucks 
and the use of more sophisticated hauling and loading equipment will 


account for this anticipated increase. 


The unspecified occupations contain a substantial element of 
supervisory personnel, probably a large number of pulpwood cutters, and 
various other occupations. Supervisors are expected to rise slightly as 
a percentage of the woodslabour force, but their numbers should décaeas 
relative to output. The number of pulpwood cutters should decline with 
respect to both variables. The net result of these considerations - 
which, in the absence of quantitative data, can only be guessed at - will 
probably be substantial stability of the unspecified group relative to 


the total, but a decline in relation to output. 


(ii) Occupational Distribution per Modular Unit 
on Arbomatik Processor Logging Operations 


The occupational distribution for units using an Arbomatik 
processor will be greatly different from that for units using a conven- 
tional method. The Arbomatik units will benefit both from the reduction 
in labour needs occurring because of continuing efficiency increases in 
the portion of the method which remains conventional, and from the vastly 


lower labour needs of the Arbomatik processor method itself. 


Since the Arbomatik processor removes limbs, bucks, and barks 
trees at the landing, the only processing function remaining for the pulp- 
wood cutter will be to fell trees. At the moment, felling consumes about 
17 per cent or more of a cutter's time in the short-wood system, and about 
4| per cent in a tree-length te oll Thus, use of an Arbomatik 
processor alone will reduce the amount of cutter labour by between 59 per 
cent and 83 per cent. In addition it is probable that by 1969 the feller- 
skidder will begin to take over the sole remaining function of the pulp- 
wood cutter. Although the feller-skidder, with its own diffusion period 
and pattern, will probably not have a very great poet ys OrTO er 


should cause a substantial further reduction in pulpwood cutters by 1975. 


iy In a short-wood system the cutter fells, limbs, tops, bucks (and 
possibly barks) and piles short wood. In the tree-length system, he 
fells, limbs and tops tree lengths. There is variation within the 
short-wood system as to the length of the bolts and thus as to the 
percentage of time needed to fell the tree. 


a a, le 


It is assumed that, in 1970, the Arbomatik processor will work 
two shifts, i.e., 3,600 hours per year, and will produce 6.5 cunits per 
hour. With two operators needed per shift per machine, 3.3 machines with 


13.2 operators will be needed per modular unit in 1970 (Table 16) ah 


For 1975, the assumption has been made that an Arbomatik 
processor will process 20,400 cunits annually still using two men on the 
hehe des oc Consequently, for 1975, 11.5 Arbomatik operators per modular 


unit will be needed. 


In the Arbomatik method of pulpwood production, skidders, 
because they must haul full trees with branches attached, are expected 
to skid 20-25 per cent fewer trees per load as compared with logging 
methods where branches are left in the stump area. Hence, relatively 
more skidders and skidder operators will be needed. Whereas, in 1970 and 
1975, the number of skidder operators in the conventional modular unit 
was potenren to be 14 and 13, respectively, in the Arbomatik modular 


unit it is. expected to be 18 and 14, respectively. 


With the addition of the complex and sophisticated Arbomatik 
processor, and with more skidders in the Arbomatik modular unit, the 
number of mechanics are expected to number 12 in 1970 and 1975 as compared 


with 8 in the conventional modular unit for the same years. 


mv As noted previously, three-shift operations of Arbomatik processors 
would reduce the number of machines without altering the number of 
operators required. 


2/ If further improvements in the Arbomatik should permit a one-man 
operation, the number of operators would, obviously, be reduced by 
one-half - provided that the reduction in machine staff did not cause 
any decline in hourly output. 
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Table 15 


Autumn Occupational Distribution per Modular Unit on Arbomatik Processor 
Logging Operations ~- Average, 1964 and 1965 - Forecast, 1970 and 1975 


Average 
1964 and 1965 1970 1975 
Per Per Per 


Occupation Number | Cent | Number|Cent | Number |Cent 


Total non-office employees... | 350.83 4100.00 187.51 100.0 141.9]100.0 


Production workers. «eee. Siting eo beo4 |) theo. 110.01 “58.6 1Tas4| 254 
Arbomatik processor . 
OPEratorecsvvcsecsvacscees - - Lonciee Wf <0 hep ae 
Pulpwood cutter..... Raters 138.68] 53.78 46.9) 25.0 Lie) leew 
PERUCK (OPIVGL viele seats ele os ea iReyien) A.45 19.0). 4 Grek 19,0}. 13oe4 
Skidder and tractor 
Operators: ss e iadie iiereraen eon : LS. Clee eo 14.0]: 9.9 
T@AMS TEM << 6.00 5 sane bisa tase salar ste - - - - 
SCA LCT acs ac elewa sau, ae earete ate : Ona Siok 6.4 4.5 
LORGOr Ns os sah oe Secerdtaye- 6 neerere ile) ae a one 
Roadman and Swamper..cerece 0.5 0.3 O25 0.4 
Labourer, production... .... LiZQupe ros 0,81 “Us6 
Maintenance and service 
personnel....ee. S Ga ee sarene he ClO el Pan Kore Ziel Lo.a 
Cook, cookee and choreboy.. 8.5 A.D 7.0 4.9 
MEChanie. sess es e's ian acciese sc 8 1230 6.4 i250) 8.5 
Labourer, non-production... he fer Oe 4.0 2:8 
Other maintenance and 
Service Personnels esew«cia.s « as Pape. 4.5 ee: 
Unspecified occupations...... AVON soe ay 40.0) D8 oO 


Source: Average 1964 and 1965 occupational data compiled from Table A-1 
and CPPA limit pulpwood production statistics. 


The other occupations in the Arbomatik modular unit have been 
estimated in the same way as that used in approximating occupational 


changes in the conventional modular unit. 


(iii) Occupational Distribution per Modular Unit 
on Tree Harvester Logging Operations 


The biggest occupational change occurring in the harvester 
logging method, as seen in Table 16, is the immediate disappearance of 


the pulpwood cutter. All of the processing operations of felling, 


limbing and topping normally carried out by the pulpwood cutter in conven- 
tional tree-length operations are now performed by the one-man harvester. 
Similarly, further reduction in the "Unspecified occupations" category ie 
expected since it is believed that much of this group consists of pulpwood 
cutters. With an expected annual production per harvester in 1970 of 
15,300 cunits (i.e., two shifts), it is estimated that about 5 harvesters 
and 10 harvester operators will be needed in 1970 per modular unit. In 
1975, at an annual production of about 18,400 cunits per machine, 8.4 


operators are the expected requirements. 


Tab be" £6 


Autumn Occupational Distribution per Modular Unit on Tree Harvester 
Logging Operations - Average, 1964 and 1965 - Forecast, 1970 and 1975 


Average 
1964 and 1965 


Occupation Number} Cent 


Total non-office employees... 
PLOCVeTIONCWOLKErS.irsss nes @rleod od 


Harvester operatoresceeoeees - 
Pulpwood cutteresseccceoes «/}188.68 
Truck driver..secess ei ivaterSiake har yep! 


Skidder and tractor 
OPCLAtOLececccevcccscccves Ti he 

MOAmSUeYr senises -thewect@ tai ree 
Pe ian schiees = dae kee eas ca ataee 6.39 


POOR aw oata wien oi itd 6 iis tapas fe 5.59 

Roadman and SwampeLreeseoeee 7.60 

Labourer, production...+..- 8.47 
Maintenance and service 


PELSONNE Le ceeeceseveeeee ere 3297 
Cook, cookee and choreboy.. Tae ©) 
MechaniCeccccccceoes b tars @ eid 5.09 
Labourer, non-production... 7.66 
Other maintenance and 

service personnel.....eee- 
Unspecified occupations...... 


Source: Average 1964 and 1965 data compiled from Table A-1 and CPPA 
limit pulpwood production statistics. 


= 196.4 


One of the big advantages of the harvester is that it bunches 
tree lengths for skidding. Thus, it is not necessary for the skidder to 
stop at each tree stump to pick up a tree length. Instead, all the tree 
lengths can be choked or cabled (or picked up with a grapple attachment) 
to the skidder in one stop. The bunching of tree lengths reduces consid- 
erably the time needed per skidding trip. Hence, the "skidder and 
tractor operator" category in 1970 and 1975 is estimated at 7 and 6, 


respectively, as compared with 14 and 13 in the conventional modular unit. 


As in the Arbomatik modular unit, there will be 12 mechanics per 
unit in 1970 and 1975. The full mechanization of the various processing, 
handling and skidding operations of the pulpwood logging operation is the 
reason for the higher number of mechanics as contrasted with the number 


needed in the conventional modular unit. 


The remaining occupations were derived on the basis of the same 
factors used in estimating the corresponding occupations in the conven- 
tional modular unit. 

(e) Autumn Occupational Distribution, 

1964-1965, 1970 and 1975 

The expected limit labour requirements of the Eastern Canadian 
industry by occupation for 1970 and 1975 are shown in Table 17 based on 
the modified Gordon Commission output assumption. The corresponding data 
based on the 6 per cent growth assumption are given in Table 18. These 


figures have been derived by combining the diffusion forecasts, the output 
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forecasts, and the modular unit occupational rueeenente It should 
be emphasized that these tables exclude office employees and, of course, 


the labour employed on farm woodlots. 


With the modified Gordon Commission growth assumption, total 
non-office employees are expected to decline slowly from 32,042 in the 
autumn of 1964 and 1965 to 27,912 in the autumn of 1970, and then to drop 
rapidly, to 19,080 in the autumn of 1975. See Table 17. Production 
workers are expected to drop from 72 per cent of the total in 1964-1965 
to 56 per cent in 1975 with most of the decline in this group attributed 
to the rapid fall in the pulpwood cutters percentage about 54 in 1964- 
1965 to about 22 in 1975. Offsetting, to some extent, this sharp drop in 
pulpwood cutters are the anticipated increases in Arbomatik, harvester and 
skidder operators. Maintenance and service personnel will rise from 9 per 
cent to 17 per cent over the ten-year period, with mechanics accounting 


FOr almost, all*of the’ increase. 


For the 6 per cent growth rate output forecast (Table 18), total 
non-office employees are expected to diminish from 32,042 in 1964-1965 to 
29,952 in 1970 and 23,942 in 1975. Pulpwood cutters are expected to drop 
from 54 per cent of the total in 1964-1965 to a little over 22 per cent in 
1975. Maintenance and service personnel will rise from about 3,000 to 


nearly 4,100, mainly because of the forecast increase in mechanics. 


/ In 1970 and 1975, the Eastern Canadian company limit production was 
divided, for each growth rate output forecast, into three groups - 
Arbomatik production, harvester production, and production by conven- 
tional means. Each of these production figures was divided by the 
modular unit of 77,400 cunits and the resulting factor multiplied by 
the corresponding modular occupational distribution. The occupational 
distributions were then summed for the three groups for each year and 
the result placed in Tables 17 and 18. 
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Table 17 


Autumn Occupational Distribution in the Pulpwood Logging Industry 
in Eastern Canada - Average, 1964 and 1965 - Forecast,1970 ana L975 


-~ Modified Gordon Commission Output Forecast - 


Average 
1964 and 1965 1970 1975 


Per Per Per 
Occupation Number] Cent | Number |Cent | Number jCent 


Total non-office employees... | 32,042}100.00 | 27,912 100.0 | 19,080]100.0 


Production workerSecseececeee 68.3.1 10,7661256.4 
Arbomatik processor 
GoeTa TOL. s+ eels oi pane Ses 1.0 909 4,8 
Harvester operatoLrecsececes O53 183 10 
Pulpwood cutterececeececves | 4858.1, .45 298 ls 225.5 
TPE RO Cis sie. ctaieie's sbexeisiate a? hee 29520) Vee 
Skidder and tractor 
OPELULOD a s:e'e sess eisteters sic aeons OV gs 14,505 7.9 
Teams CCL ss 0 se bs e's Selec tis ene 0.2 - - 
SCL OY seo sloseterelela oes ave slaps Zoo TUCY Ga 
PONT. a <ieueiss 6 ere ke Sea tateteie 1.9 607 Jxende2 
Roadman and swamper...cece. 0.4 61 O.a 
Labourer, Uproduetl Os + <0-s.s. 0.4 97 0.5 
Maintenance and service 
WOE RSONNe ls <isrs:e ee Seiaistes eats rare LisG ce eee ee 
Cook, cookee and choreboy.. 4.4 867 4.5 
MECH ANIG oar: « niavece's oalets 6 erate Jeo 1,373 eek 
Labourer, non-production... osu 486 209 
Other maintenance and 
Service DeErsonnel..se<ss «tors Low 5AT 269 
URSPECLT Lede o@cGupatlons <<< cs ZO ed 5,041 | 26.4 


source: Average 1964 and 1965 statistics obtained from Table A-l. 
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Table 18 


Autumn Occupational Distribution in the Pulpwood Logging Industry 
in Eastern Canada - Average, 1964 and 1965 - Forecast, 1970 and 1975 


Average 
1964 and 1965 1970 1975 
Per Per Per 
Occupation Number] Cent Number|Cent | Number}/Cent 


Total non-office employees... | 32,042]100.00 | 29,952}100.0 | 23,942]100.0 


PROOUCTLON WOPKEF Sis sod 4-0ys0/40| 225974 la dda dO 56.4 
Arbomatik processor 
DORON acece tera sce sie 84s prece ie - - 4.8 
Harvester Operator. sssccess - - oe 
PAE PWOOC, CULLST 6 -waois oedicver | LI 2381, Son eos 
BAIT LOL 6.4.59). /0-9.0.8'» a oe 06 1,426} 4.45 12.2 
Skidder and tractor 
DU GPOA TOE on .s sss vac eecsese | 1g no4l ase are 7.9 
CaS OD spans Toney h5 05h ene bie 05,4 epee 6451, 25 Ol 0.2 ~ 
OSE U4 wb. 5) 4A ewan ok aa eo 0 oben OS4).  LetiZ 230 4.1 
OBOE ie ene Suene/Simnp iin bis. 0/610 to6-60r0 oat eee 1.9 Bee 
Roadman and swamper.....ee. 694; 2.17 0.4 O43 
Labourer, production...esss 317| 0.99 0.4 0.5 
Maintenance and service 
POLCOUMO) 65 sense see ci ahovee S501k 9.40 11.6 7 <2 
Cook, cookee and choreboy.. 1,388). ..4.33 4.4 4.5 
MGC MANE Cs 6 4.6'4-6b.cjs4 006 6 eels s 465] °1.45 Jao hee 
Labourer, non-production... OD ison 13 2+.) he 
Other maintenance and 
Service personnel...cecces 458, 1.43 29 
Unspecified occupations...... 6,057) 13.90 26.4 


Source: Average 1964 and 1965 statistics obtained from Table A-l. 


These occupational estimates have been derived on the basis of 
the simplifying assumption that only the Arbomatik processor and the Beloit 
tree harvester will be introduced into the Eastern Canadian woods by 1975. 
It seems not unlikely, however, that the Koehring short-wood processor and 
the Sund Processing System currently being use-tested on company limits in 
Quebec, will be used on Eastern Canadian logging operations within the next 


ten years. Although the machines impact by 1970 may be slight, by 1975 it 


rou = 


could be highly significant. A successful processor or Sund unit would 
displace to some extent both the Arbomatik and harvester and perhaps 


replace some of the conventional logging methods. 


The development and spread of these alternatives to the Arbomatik 
and harvester would probably result, in general, in an overall reduction 
in labour input of roughly the same order of magnitude as that described 
above. There ee be a substitution of operators of the Sund or 
Koehring equipment for operators of the Arbomatik or harvester. However, 
because of the different design of the alternative systems, there would 
be some shifts in the occupational mix. If the expectations of the 
manufacturer of the Koehring processor are fulfilled, however, the reduc- 
tion in labour input resulting from the use of the Koehring processor 


will be significantly more substantial than with the other systems. 


The Koehring processor and the tree harvester both operate in 
the stump area with the harvester limbing, topping, felling, and piling 
tree lengths. The Koehring processor will perform all these operations 
and the additional operation of bucking the tree into 8-foot lengths. 
As compared with the harvester logging method the Koehring processor 
logging method will require twice as many operators for its processor 
as are needed to operate the harvester. The Koehring processor method 
will need one-third fewer skidder or forwarder operators and will 


practically eliminate the loaders and slashing crew required in the 


harvester method. 


The Sund and Arbomatik methods of pulpwood logging are both 


full-tree methods, and the central pieces of equipment in both methods 


operate at the landing. Trees are felled either by pulpwood cutters 


ier ce aes 


or feller-skidders and are skidded to the landing with the branches still 
attached. In contrast to the Arbomatik logging method approximately the 
same number of personnel will be required to operate the Sund units as 
are needed to operate Arbomatik processors. There would be no other 


noticeable occupational differences between the two methods. 


The advent of chip pipeline transportation from the final landing 
to the mill could, as noted, be expected to have a substantial impact on 
the number of truck drivers, with possible secondary impacts on other 


occupations. 
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Chapter V 


Implications and Rates of Change 


Large numbers of men will be needed in severa L,of .the wanious 
logging industry occupations. The main question for those concerned 
with the training problem that is posed by these needs is to decide 
whether it will be more efficient to retrain persons currently working 
in declining industry occupations, to train persons currently employed 
in other industries, or to train those who will be entering the Canadian 
labour force for the first time. This sort of duBeti ae 1S, it must be 
emphasized, one which cannot be answered by a Stuy, ot aha s..60r thele det 
poses a very distinct set of problems which can be dealt with only by 
experimentation and comparison of results. Our concern here is to deal 
with some of the background considerations affecting the choice between 
the different sources of supply. This "choice" may prove to be more 
potential than real. Should a general labour shortage situation develop, 


it may prove to be necessary to train anyone who is willing to learn. 


The other side of the coin presents problems as well. The 
estimates in Chapter IV show an overall decline in the labour force 
needed in pulpwood logging regardless of which demand forecast is used. 
Thus, a significant number of persons will have to move to a different 
industry, occupation, and, perhaps, region in order to maintain or 
increase their earnings. Some of those who will depart from the industry 
will be persons who possess alternative skills in demand in other parts 
of the economy; some will be persons whose skills are of little value 


elsewhere. 
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(a) Nature of Present Woods Labour Force 

From both points of view, it is important to know re much as 
possible about the characteristics of the present woods labour force. 
Unfortunately, nearly all the comprehensive data available are derived 
from the decennial Census of Canada. Since the census is carried out in 
June, a month of low logging employment in Eastern Canada, the material 
is only imperfectly representative of the total numbers and character- 
istics involved. The 1961 census provided data on "loggers and other 


related occupations"£ 


who accounted for about three-quarters of the 
forest labour force at that time. For convenience, this group will be 


referred to simply as loggers. 


Because of the nature of the work involved, the forest labour 
force is almost totally male. These males, however, differ markedly 
from the general male labour force in Eastern Canada in a number of 


important ways. 


Perhaps the most striking difference is in levels of education. 
Of all the various major census groups, loggers have by far the lowest 
levels of formal education. As Table 19 shows, between 79 per cent and 
87 per cent of all loggers in the four provinces dealt with in this 
report have not progressed beyond elementary scHoelee. As the table also 


shows, loggers have by far the lowest average educational attainments of 


Loggers, forest rangers, logging foremen, etc. 


aie 


In addition, over one-quarter of the total have less than a Grade 5 
education. This group probably contains a large number of functional 


cn (persons whose formal education terminated at the Grade 4 
level). 
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Table 19 


Per Cent of Male Labour Force, 15 Years of Age and Over with an 
Elementary Education or Less, Selected Occupational Groups 
and Provinces, 1961 


eOnrtarrs 


Occupation 


Newfoundland 


(per cent) 

Loggers and related 

WOCHMeGr ss. ois dh ortfe & ante 87 79 
Farmers and farm workers.. 79 cee 
Pe OOUGEES 6 Ab «4's dca ive ey’ 719 74 
Miners, quarrymen and 

Be Lated WOTK CxS « 6-4 bieisferdie 78 TA, 
Craftsmen, production, 

process and related 

POR ROLS a soa ss 56 6s 408s wee 65 61 


PameOoCupaill OVS« 46s «= 4 sis a 


Source: Calculated from 1961 Census of Canada, Volume III, Part I, 
Bulletins 94-510 and 94-511, Table 17. 

all major occupational groups. Even farmers and unskilled labourers 

tend to have higher levels of education. Loggers are much less educated 

than the relatively highly paid craftsmen, production, and process 


workers. 


These low educational levels are even more striking when 
account is taken of the fact that loggers are a relatively young group. 
In general, younger members of the labour force have higher levels of 
education than do older workers because of the long-run trend towards 
spending more years in school. The tendency of the logging labour force 
to be of a younger age than the general male labour force has persisted 
for many years at least partly because of the high level of muscular 
activity involved. The median age of loggers was about five years below 


that of the general male labour force in 1961 (see Table 20). 


1.02 


Table 20 


Median Age of Logging and Total, Male Labour Force, 
Eastern Canada and Provinces, 1961 


Newfoundland | Eastern Canada 


rr 
—_—_—_—_—_—_—_—_ 


New Brunswick 


Oggi « 32.6 
Totals. mr ee 
ee eee es OMe mn 


Sources: Chienatsa from 1961 Census of Canada, Volume III, Part I, 
Bulletins 94-510 and 94-511, Table 17. 
Loggers, aS a group, also differ markedly from the general male 
labour force with respect to ethnic eriaant In Eastern Canada as a 
whole, some 70 per cent of all loggers are of French origin and about 
20 per cent of British origin. There is considerable interprovincial 
variation in ethnic origin (see Table 21). AS is true of the general 
labour force, nearly all Newfoundland loggers are of British origin. In 
the remaining provinces, however, the proportion of French origin is much 
higher than comparable figures for the male labour force in general. 
Only in Ontario is the proportion of non-English, non-French origin higher 
than would be expected considering the provincial population mix. Of the 
44 per cent of Ontario loggers of “other”, ethnic. origin,, two-thirds ware 
themselves immigrants. The relevance of ethnic origin data to training 
questions is not clear. Data on language spoken are valuable in deter- 
mining the nature of training courses, etc., but the degree of relation- 
ship between ethnic origin and languages spoken is unknown. 
Wi 
A person's ethnic origin is determined, in most cases, by the language 


spoken by that person when he emigrated to North America or by his 
paternal ancestor at the time of emigration. 
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Table 2] 


Ethnic Origin of Logging Male Labour Force, 
Eastern Canada and Provinces, 196] 


British isles 


PROVINCE. 


Loch t as oa. a 3 


eel A ass i doeh a eas 96 


New Brunswick...... 62 


Newfoundland....... 


5 


masuern Canada ott s 


Source: 1961 Census of Canada, Volume III, Part I, 
Bulletin Gs1-T5; Table 22. 

Data on mobility by occupation are not as complete as might be 
wished but are clearly adequate to demonstrate that persons employed in 
forest operations have a high degree of industrial mobility; that 
loggers have a high degree of occupational mobility; and that there is a 
great amount of interfirm mobility on the part of those employed in the 
industry. Census data on geographic mobility are not yet available but, 
in view of the high mobility rates shown in other dimensions, can be 


presumed to be high. 


Data on occupational, interfirm, and interindustry mobility 
are available from Unemployment Insurance Commission records. A 10 per 
cent sample of the U.I.C. records for 1959-60 showed that 25 per cent of 
the forest labour force shifted to employment in some other industry 


during that period and that a number of persons equal to 24 per cent of 


eS ae 


the forest labour force entered the industry from other work ayes ey 
The entry and exit rates for all industries average only 12 per cent 
during the same period. A similar picture is evident with respect to 
occupational tapiiaeecs From 1956-57 to 1959-60, the annual average 
rates of entry and exit for loggers were 32 per cent and 41 per cent, 
respectively. For all occupational groups, the rate was 29.5 per cent. 
Of the 35 per cent of all loggers who left the occupation in 1959-60, 


slightly over one-half became labourers. 


Turnover rates for Eastern Canadian pulpwood logging have 
already been presented in Chapter II. As is noted there, gross turnover 
in Eastern Canadian limit pulpwood logging is of the order of 10 per 
cent per week. In large part, this is related to the high degree of 
seasonality in this industry, but a considerable portion of this turn- 
over would exist even in the absence of seasonality. Comparison of 
hiring and separation rates for forestry with other Canadian industries 
shows that both rates are more than twice as high in the forest industry 


as in any other. Even the "quits to be replaced" series, which probably 


/ Canadian Statistical Review, January, 1962, p. ii. That is, the 
forest labour force shrank by about 1 per cent during that period. 
These figures compare a person's industry of employment in May 1959 
with his industry of employment in May 1960. They thus tend to 
understate the amount of movement, since a worker could shift from 
industry A to industry B and back to industry A within the twelve- 
month period. In such a case, the records would reveal no change in 
his industry over the period. 


a/ ¢ 


anadian Statistical Review, February, 1962. 


PTSD 


understates the total, shows that on the average about 2 to 3 per cent 
of the Eastern Canadian pulpwood logging work force leaves the job each 


week despite a need for their labour .1/ 


The high level of occupational mobility in logging creates the 
possibility of the development of a somewhat paradoxical situation. 
Temporary shortages may occur even in those occupations which are 
SARE if the annual outflow of workers exceeds the decline in the 


amount of labour needed. 


It is evident, then, that the Eastern Canadian woods labour 
force is male, is somewhat younger than average, contains an unusually 
high percentage of unmarried persons, is disproportionately of French 
origin, has an exceptionally low level of formal education, and has 
exceptionally high rates of interfirm, interindustry, and interoccupa- 


tional mobility. 


Cia anahie Timing of Future Training Needs 
The timing and extent of training needs, as will be made clear, 
do not coincide with the timing or extent of the numbers of persons 
needed in the occupation being considered. Training needs depend on the 
rate of change of employment desired and on the proportion of those 
trained who make themselves available for employment in the industry. 


The relationship between training, employment, and turnover is most 


/ The destination of the departing workers is not known in general 
terms. The study based on U.I.C. records showed that only 24 per 
cent left the industry in 1959-60. Almost half of these (11 per cent 
of the total industry labour force) went into durable manufacturing 
while almost another one-sixth entered the construction industry. The 
industrial destination of departees will obviously depend, inter alia, 
on which industries are most rapidly expanding at the time of 
departure. 
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readily described by means of a simple accelerator model which can also 


be used roughly to determine the actual annual training needs. 


The principles involved in such a model are illustrated in 
Table 22. In this didactic model it has been assumed that there will be 
a need for 200 people (Column 2) for some occupation in the beginning of 
1966 and that this need will increase by equal increments of 200 in 
succeeding years up to 1970 when the total needed will be 1,000. It is 
further assumed that the training process is instantaneous. Hence, at 
the beginning of 1966, we have zero people (Column We we need 200 
(Column 2) and 200 people are instantly trained (Column 3) and, conse- 
quently, we have 200 working throughout the year (Column 4). “At year 
end it is assumed that 30 per cent of the trained employees will que 
For 1966 this would mean that 60 quit (Column 5) and that the rest, 140, 
remain employed (Column 6). The accumulated quits or drop out stock will 
then be 60 (Column 7). An additional (unsubstantiated) assumption is 
made - that 30 per cent of the accumulated years' quits who had not 
returned by a certain year will return in that year. Since there were no 
quits prior .to.1966,5,the number of returnées “at the énd %6f 1966 1s zero 


(Column 8). The quits who do not return in 1966 then total 60 (Column 9). 


At the beginning of 1967 we have on hand 140 who did not quit 
and, since our needs in 1967 total 400, 260 must be trained. At the 
beginning of 1968 we have the 280 who worked that year and did not quit, 


plus the 18 quits (30 per cent of 60) who return to the occupation. An 


Note that this percentage corresponds roughly with the proportion 


with actually do shift from one U.1.C. occupation to another during 
an average year. : 
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important feature which this model brings out is that only 1,000 workers 
are needed, although at the beginning of 1970, it will have been neces- 


sary to train |.,445. 


Table 22 


A Model of Numbers of Persons to be Trained to Meet the 
Needs for a New Occupation Over a Five-Year Period 


Q) Ones (8) (9) 


Have Quits 

Beginning Quit ;Quits }do not 

Year of Year Need|Train Stock} Return}|Return 
TOGO visi. O 2001 2001 200 60 140 0 60 
TOG Fake <'s 140 400; . 2601 400 120 280 18 162 
BIOS Las 298 600; 302] 600 180 420 49 293 
1969 &. 2. 469 800; 331 800 240 560 88 445 
19708). o. 648 J,O0O} §3527'1,000 300 700 vo Le 

Total... |. 1,445 


An accelerator model of this general sort has been experi- 
mentally applied to the Arbomatik processor operator forecasts contained 
in the preceding chapter in order to derive rough estimates of annual 


training acodsiel/ The main modification in application has been the 


fi, 


It is hardly necessary to point out that the results are subject to 
all of the qualifications to which the forecasts in Chapter IV are 
subject. In addition, they assume equal annual percentage output 
increases between 1964-65 and 1970 and between 1970 and 1975, and a 
specific set of values for the S curve. The S curve values for 1970 
‘and 1975 are averages of the numbers given for the two output fore- 
casts for each year. The results should reflect the general. trend 
and level but are almost certain to be in error for any one year. As 
noted previously, this industry shows very large year-to-year vari- 
ability in output. 


ath 


assumption of unequal increments which correspond to the S shaped curve 
of innovation. The assumptions of a 30 per cent annual departure and 


30 per cent return rate have been retained. 


Given the assumptions, the model (Figure 28) indicates a peak 
training need in the neighbourhood of about 320 Arbomatik processor oper- 
ators in 1971 and in 1972 with a gradual decline thereafter despite the 
continuing increase in employment of operators through to 1975. That is, 
the training peak comes well before peak employment levels are reached. 
Training needs between 1965 and 1968 are relatively small but show rapid 


percentage increases. 


It should be pointed out that the model cannot reasonably be 
applied to the estimated needs for occupations in which there is already 
a basic stock of trained persons outside the industry. It would be 
possible to interpolate employment along the S curve, but the annual 
training need is dependent on the number of trained persons entering the 


industry from outside as well. 


(c) Displacements 
Technological change has its own dynamism; it tends both to 
create the need for new and expanding occupations and cause a decline or 
disappearance of established occupations. Since nearly all technological 
change is labour saving, the decreases tend to outweigh the eee 
This is true with respect to the changes anticipated in pulpwood logging 


because of the magnitude of the labour saving that appears to be possible. 


t7 


Technological change is also frequently Capital-saving. In addition, 
the labour saving may appear to be larger than it actually is if the 
change necessitates a higher level skill mix than was formerly used. 


FIGURE 28 


ARBOMATIK PROCESSOR OPERATORS 
TRAINING AND EMPLOYMENT CURVES 


1963 TO 1975 
NUMBER 


1,750 


TOTAL STOCK 
OF TRAINEES 
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As Tables 17 and 8° of Ce IV show, a considerable net 
displacement of labour is expected in this industry during the next ten 
years despite anticipated output increases. The largest single drop 
will occur among pulpwood cutters whose numbers will fall by almost 
13, 0002/ between 1964-65 and 1975. Other occupations such as teamsters, 
roadmen and swampers, labourers, cooks, cookees, and choreboys will 


decline, in total, by about 2,400 over the ten-year period. 


The approximate timing of the decline in these occupations, 
along with the actual declines since 1957 is shown in pious 29.2/ The 
estimates are subject to much the same set of qualifications as the 
forecast of annual Arbomatik processor operators needs and should 
Similarly be regarded as indicative rather than definitive. Perhaps the 
most significant feature of the chart is that, by the standards of the 
late 1950's, the net annual displacement will be relatively small. Even 
if events should proceed more rapidly than anticipated, it would be 
virtually impossible for the annual outflow in any one year to approach 
the previous peak of about 20,000 in 1957. The annual net displacement 
increases each year from 1966 to 1971, when the peak displacement of 
almost 3,500 is reached, and then declines through to 1975.3/ Only! about 
one-third of the pulpwood cutters expected to leave by 1975 will have left 
by 1970, but some 75 per cent of the 2,400 other workers expected to leave 


during the ten-year period will have gone by 1970. 


/ Average of the decreases for the two output forecasts. 


[No 


/ 


i 

Obtained from Table A-l. 
3/ It should be borne in mind that the numerical changes described here 
will not be the only ones. The functions performed by the remaining 


pulpwood cutters will frequently be less numerous than those currently 
performed by persons in this occupational Category. 
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‘his substantial level of displacements over the period can be 
expected to add to pre-existing problems in a number of areas. The 
displacements of the past have had an adverse impact on growth in a number 
of areas and have contributed to the general Canadian regional unemploy- 
ment problem. The continuing decline in employment in pulpwood logging 
will, in some areas, intensify these problems even though displacement 


will proceed: at a slower pace than previously. 


The displacement effects of technological change in logging are 
just as real as displacement in other industries, but tend to occur in a 
superficially more bearable fashion. The level of voluntary quits is so 
high in this industry that it would theoretically be possible to reduce 
the woods labour force to zero in the space of twelve months without 
laying off a single RE RECHENT EA Thus, the reduction in the woods labour 
force may well consist almost totally of the so-called "silent firings" - 
some who quit will simply not be rehired or reilinmormes Although departures 
of this sort are, obviously, much less noticeable than mass lay-offs they 
pose no less of a problem for the regional or national economy involved. 
The impact on regional incomes and employment trends is much the same 


regardless of the manner in which the departures take place. 


VA 


~ This 1S not, of course, strictly trues. With, weekly|"quits ta be replaces, 
(which includes an unknown but presumably low level of separations for 
cause) running at 2-4 per cent of the number of woods workers on the job 
each week (see Chapter II) this would indicate that substantially 100 per 
cent would leave within a twelve-month period or less. These figures 
represent, however, averages of higher and lower mobility groups. 

Probably the quit rate would decline rapidly as the more mobile left and 
were not rehired, leaving the low mobility groups to dominate the average. 


Z : : : 

2/ Although, again, turnover is so high that it will almost certainly be 
necessary to rehire even for declining occupations. In this context, 2m 
should be noted that "shortages" can be experienced in declining 


occupations if alternative employment opportunities and turnover are 
sufficiently high. 
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The same is true Sethe need for retraining. Some of the 
present woods labour force will be absorbed more or less readily into the 
new woods occupations, but a portion will have to find employment in 
other industries and occupations. If the displacements occur in a period 
during which the general demand for unskilled labour is rising rapidly 
the immediate absorption problem will be of a low order. In the longer 
run, however, it is clear that outside opportunities for this type of 


labour will not expand to any significant degree and may actually decline. 


(d) Possible Implications for Smaller Woodlots 


The lack of comprehensive statistical data on the ownership, 
output, and labour input of small and medium size woodlots has necessitated 
concentration on the manpower implications of the new technologies on 
company limit operations. As noted earlier, the share of production 
coming from such operations is appreciable and it seems appropriate to 
explore briefly some of the possible implications of the new technologies 
for their pea The future of the farm woodlot per se is probably 
best treated in the context of the future direction of agriculture and 
the agricultural labour force in Eastern Canada, but this is beyond the 


scope of this study. 


Earlier, the assumption was made that Arbomatik processors and 
harvesters (or, for that matter, Koehring processors and Sund units) would 
not be used to any significant degree on other than large operations by 
1975. The reasons for this assumption are the economies of year-round 


multi-shift operation attendant on investment in expensive equipment, the 


Lh If Nova Scotia and Prince Edward Island were included in the definition 
of Eastern Canada, this share would rise slightly. 
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high cost of the equipment relative to the financing capacities of small 
economic units, the necessity for large annual volumes of wood available 
for processing, and the relatively clear cutting implied by the new 

Rest eee These factors seem jointly to preclude the use of the new 
equipment on other than large tracts given the present forms of economic 
organization. The only major possibility of use of the machinery on 
smaller woodlots would seem, tentatively, to lie in such a massive 
reorganization of this segment of the industry as to cagnstitute a 
fundamental change in its nature. The need for large units suggests that 
cutting in such areas will eventually be carried out by the consumers of 
the wood or by substantial firms - either privately owned or co-operatives - 
which operate on a year-round basis. If the latter is to be the shape of 
the future, it seems evident that there will be considerable difficulties 
to be overcome with regard to ownership and financing, as well as the 


general training problems to be faced by all users of the new equipment. 


Based on considerations such as the above, it seems likely as 
noted earlier that woodlot operators will produce a smaller share of the 
Eastern Canadian pulpwood supply in the next ten years than they have in 
the past. Both the anticipated real cost niet in favour of limit 
production (because of the new equipment) and the declining supply of 
agricultural labour are expected to act to dampen expansion in this area 
and eventually, to reduce output. Technological change to date has not 


discriminated against the smaller units to nearly the degree which may 


V/ The latter poses a problem for the individual woodlot owner unless he 
cuts huge volumes of wood. A harvester, given the earlier assumption, 
is expected to process 15,300 cunits of wood per year in Love sri ivan 
average density of 13 cunits per acre is assumed, the annual area cut 
by one harvester would be of the order of 1,200° acres. 
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be expected in the future. At the moment, the only major intrinsic 
source of lower man-hour productivity is the disadvantage incurred by 
using horses or farm tractors rather than eriddese se. In the longer run, 
however, the probable decline in the real cost of pulpwood from limit 
operations should act to hold down the real price paid to others, and 


thus to reduce real farm income and speed the exit from marginal farms 


inehasterniGanada. 


Y/ Note also that wheeled skidders are still in the process of replacing 
horses and crawler tractors on limit operations. Note also that, 
although use of less efficient equipment lowers man-hour productivity, 
it does not necessarily raise total cost. There is little alternative 
employment for farm tractors or horses in the winter. 
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Appendix A 


Occupational Structure Statistics 


(a) Description of the "Wage Rates, Salaries 
and Hours of Labour" Survey 


Occupational wage rates and hours of labour statistics have been 
collected by the Canadian Department of Labour since 1900 and ‘he results 
have been published annually since 1920. In the initial years, the data 
published were meager. In subsequent years, however, the scope of the 
statistics was gradually broadened and additional groups of industries 
were included. The survey now covers almost 30,000 establishments 
throughout Canada. This represents a substantially complete coverage of 
all establishments with 15 or more employees in the industries surveyed. 
Completed questionnaires are obtained from more than 80 per cent of all 


employers covered. 


The survey is conducted by mailing a reporting form to the 
employers. The reporting schedule includes occupational descriptions 
(see section (c) of this appendix for a listing of occupational definitions) 
to help employers identify the specific jobs for which information is 
requested. In its present form the survey applies to fully qualified 
employees, excluding supervisory personnel and trainees or beginners. 
The most important criteria used in selecting the occupations to be 
included in the form are as follows: numerical importance in an industry 
or community; importance in the production processes of an industry; skill 
level; and capability of clear definition. ~The form consists of four 
parts. Part 1 is a general questionnaire designed to obtain information 
on the principal activities of the establishment, the number of office and 
non-office employees on the payroll, the standard work week for the 


majority of the establishment's employees, the methods of wage payment and 


sea a Aes 


the hiring and basic wage rates paid to labourers or unskilled employees. 
Part 2 asks for the number and salary of office workers, by occupation, 
on the establishment payroll. The number and hourly wage rakes tae those 
employed in maintenance trades and service occupations or as labourers 
are solicited in Part 3. The first three parts of the reporting form 
remain unchanged for all industries surveyed. However, Part 4 requests 
the Masada ne wage rate or earnings per day of non-office occupations 


which are characteristic of the industry being surveyed. 


(b) Pulpwood Logging Occupational Statistics - 
Description and Qualifications 


The occupational structure data, as shown in Tables A-1 to A-4, 
were compiled from the returns to the above survey. The tables aggregate, 
by occupation, the returns from all establishments in Quebec, Ontario, 
Newfoundland and New Brunswick which reported that they were producing 
pulpwood as a primary product and which were operating in any of the 


years between 1956 and 1965. 


"Total non-office employees" includes all non-office employees 
on the payroll on the pay day of the pay period reported by each 
establishment. The specified production occupations represent all 
production occupations requested on the form oe coded in the survey. 
Similarly, the maintenance and service occupations depict those maintenance 
and service occupations asked for and coded in the survey. The 
"unspecified" group is a residual category. It comprises “total non- 
office employees" minus the sum of the production, maintenance and service 


personnel. Some of the occupations represented in this Category are 


footnoted in the tables. 


ga ee ie 


The statistics were collected for one pay period in each year. 
From 1956 to 1959, the information to complete the return was requested 
for the last pay period before December 1. From 1960 tO 19654 the 
information was asked for the last pay period preceding October 1. The 
fact that these data depict single points in time restricts their meaning 
and use. The numbers of workers in the various production, maintenance 
and Teevice occupations are reported for months of high seasonal employ- 
ment (i.e., September to November). The information in the tables, 
therefore, is not to be construed as indicating an average of the occupa- 
tional structure and employment levels for all the months of the logging 
year. The reader must also realize that cutting and hauling operations 
in logging are not necessarily started at the same time each year. 
Variation in the timing of these operations around the reporting dates 
will be reflected in the percentage distribution of the non-office 


occupations. 


A significant change took place in 1960 when the type of form 
used in the survey was altered. The introduction of the new form is 
reflected in the occupational distribution in Table A-1 (as well as 
Tables A-2 to A-4 inclusive). The reader will note that the pulwood 
cutter category in Table A-1 declined from 63.0 per cent of the total 
non-office employees in 1959 to 51.1 per cent in 1960. At the same time 
the unspecified occupations category increased from 12.0 of the total 


non-office employees to 22.3 per sie Nai The other occupations remained 


relatively stable. 


/ It should be noted that pulpwood cutter ratios also dropped significantly 
in 1957 and 1958 in Ontario and the Atlantic, with concomitant increases 
in the "Unspecified occupations" category. Such changes, however, were 
absent from the Quebec ratios. A diligent search of establishment 
returns and of other available information failed to provide an 
explanation for the Ontario and Atlantic changes. 


Prior to 1960 the establishments completing the returns were 
asked to include in the specified groups all those workers whose duties 
accorded reasonably closely with the job descriptions on the forms. 
However, in 1960, the establishments were instructed to include in the 
specified groups only fully qualified employees whose main duties 
correspond closely to the job descriptions on the forms. At the same 
time the establishments were asked to exclude from the specified groups, 
learners, apprentices, beginners, trainees, probationary, part-time and 
temporary employees. Although statistical verification-is not possible, 
there is reason to believe that the exclusion of the probationary, part- 
fame and temporary employees caused a reduction in the number of pulpwood 
cutters reported (even though total non-office employees increased), and 
that the excluded pulpwood cutters were still listed on the non-office 
employee payroll and were, therefore, included in the unspecified 
occupation category. This shift may have been accentuated by the 
coincident change in the reporting date from the last pay period preceding 
December 1 to the last pay period preceding October 1. It seems probable 
that a shift in the reporting date to an earlier point in the logging 
season would be a shift to a time when establishments are apt to have more 
probationary, part-time and temporary employees on their payroll. Only 


later in the season would probationary employees, in particular, become 


permanent. 


Some other changes took place which, although they do not 


significantly affect the occupational structure data, should still be noted. 


In 1961 the definition of a pulpwood cutter was revised to 
include persons using a power saw in addition to those using the bow- 


frame saw, cross-cut saw, or axe, to cut down trees for pulpwood. However, 


Slot 


the establishments had already included the power saw pulpwood cutters on 
their returns in previous years and this change of definition, consequently, 


caused no irregular variation in numbers of pulpwood cutters reported 


in 1961. 


From 1956 to 1959 only "log-truck driver" was requested. In 1960 
and from 1962 to 1969,° in addition toy “Toog-truck driver”, “heavy, cmuck 
driver" and "light truck driver" were requested. In 1961 "log-truck driver" 
was not requested on the form. Nevertheless, a number of establishments 
reported it under "heavy truck driver", which was requested. The absence 
of the "log-truck driver" categeay from the 1961 forms probably was 
responsible for the sharp and temporary dip in the reported total of truck 
drivers in that year, and a concomitant temporary increase in the 


"unspecified" category. 


The occupation "labourer" was not requested from 1956 to 1959. 
In 1960 a new occupation category "general labourer" (unskilled male 
labourers engaged in production, maintenance and other non-production work) 
was added to the survey form. The 1960 "maintenance labourer" figure 
includes production labourers and is overstated by an estimated 300-400 
persons. However, from 1961 to 1965 a breakdown between production and 


non-production labourers was available and appears as such in the tables. 


The "Other Maintenance and Service Personnel" category includes 
blacksmiths, carpenters, handymen and sawfilers from 1956 to 1965. In 


addition, from 1960 to 1964, it includes electricians, machinists and welders. 
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(c) Definitions of Occupations Used in 1965 Survey 


PULPWOOD CUTTER 


Saws or chops down trees for pulpwood, using power Saw, bow- eae or 
cross-cut saw, or axe; trims limbs from felled trees; stacks logs into 
regular piles for scaling and hauling. May peel the logs before stacking. 


CHOPPER AND CUTTER 
(Log Maker) 


Cuts down trees with axe or cross-cut saw; trims limbs from felled trees; 
saws trees into logs of desired length. 


LOG-TRUCK DRIVER 


Drives a truck to haul logs from forest to a landing or log pond. May 
assist in loading and unloading:logs. May fasten chain around logs on 
truck. May make minor mechanical repairs and keep truck in good working 
order. 


HEAVY TRUCK DRIVER 


Drives a heavy panel, stake or platform truck, usually of over three-ton 
capacity, a semi-trailer, or tractor-trailer to transport heavy or bulky 
merchandise, materials, and equipment. May service truck with gas and 
oil, keep vehicle clean, and make minor repairs or adjustments as 
required. May load or unload truck or assist others with this task, May 
keep record of work performed. 


LIGHT TRUCK DRIVER 


Drives a light panel, stake or platform truck, usually of three ton or 
under, to transport merchandise, materials and equipment. May service 
truck with gas and oil, keep vehicle clean, and make minor repairs or 
adjustments as required. May load or unload truck or assist others with 
this task. May keep record of work performed. 


TRACTOR DRIVER 
(Cat Drivers; Tractor Operator) 


Operates a gasoline-powered or diesel-powered crawler-tread tractor used 
for road building, ground skidding, power skidding, loading or hauling 
logs. May oil, grease and make adjustments and minor repairs to tractor. 
(Tractors may have added attachments for some of the operations such as 
road building, power skidding, and loading of logs.) 


TEAMSTER 
(one or two horses only) 


Drives one or two horses to haul logs on sleighs, or to drag (snake) logs 
out of the woods along skidding path to landing or loading place; assists 
in loading or unloading sleighs. May haul wood or water for Camp use. 


May assist in the grading or building of roads. May groom, feed, and 
water horses. 


Poe eB 


SCALER 
(Exclude Assistants) 


Determines and records the volume of timber in logs: measures the length 
and diameter of log with scaling stick or tape; records measurements}; 
estimates probable waste due to defects in logs and reduces the appraisal 
of lumber content accordingly. May reject logs that contain an excess of 
unsound timber. 


LOADER 
(Hookman ) 


Assists in rolling logs upon a log deck, or in loading logs upon railroad 
cars, trucks or other vehicles: manoeuvres log into position with peavey, 
and fastens chains, tongs or other devices about log for loading; or 
guides log with peavey as the log is pulled up: skids and on to log deck. 
May unhook cable or other rigging, as log is guided into final position. 


ROADMAN AND SWAMPER 
(Road Cutters; Trail Cutter) 


(Exclude bulldozer operator) 


Works as one of a crew in building and maintaining logging roads, skidding 
trails, and landings: clears ground of obstruction such as trees, stumps, 
and underbrush; places logs or poles in swampy places in road3 excavates 
earth where necessary to smooth the grade of road. 


LABOURER - PRODUCTION 
DEPARTMENTS - MALE 


Exclude machine operator's helpers, maintenance tradesman's helpers, 
unskilled workers performing simple machine or assembly operations, and 
those performing specific processing operations. 


Performs various unskilled light or heavy manual duties in departments 
engaged directly in production, frequently moving from one duty to another: 
performs duties such as moving empty, partially filled and filled tote boxes 
or other containers to and from processing operations, removing waste 
products to disposal areas, cleaning machinery or equipment in production 
areas; uses simple tools and equipment in performing duties. 


COOK (MALE ONLY) 


Prepares, seasons and cooks all meats, fruits, vegetables and other foods: 
plans, prepares and cooks meals; mixes and bakes bread, biscuits and 
pastries. May estimate consumption and requisition food supplies. May 
wash dishes and clean kitchen. May prepare lunches for men working away 
from camp. May supervise one or more Cooks and Cookees. 


=O. = 


COOKEE (MALE ONLY) 


Performs routine duties about the cook house of a logging camp: cuts, 
peels or otherwise prepares vegetables; carries water, washes dishes, 
and scrubs floors; chops wood and kindles kitchen fires; watches cooking 
food to prevent burning. Works under supervision of Cook. 


CHORE BOY 
(Bull Cook) 


Performs routine duties, that require little skill, about a logging 
camp: disposes of garbage and keeps camp area clean; sweeps and tidies 
sleeping quarters. May cut firewood and carry water to cook house. 


MECHANIC 
(Machine Repairman) 


Maintains and repairs machinery and mechanical equipment: examines 
machinery to diagnose source of trouble; dismantles machine after locating 
defect; replaces defective part, obtaining replacement from stock, or 
having part made by machine shop, reassembles machine and makes operating 
adjustments. 


LABOURER - NON-PRODUCT ION 
MAINTENANCE AND SERVICES - MALE 


Exclude unskilled workers performing any steps in the processing of a 
product or service, also tradesman's helper regularly engaged in 
assisting maintenance tradesmen. 


Performs various unskilled light or heavy manual duties such as lifting, 
carrying, moving and stacking materials or equipment, hand-shovelling 
loose materials, collecting and disposing of refuse, digging and 


levelling roads and ditches; uses simple tools and equipment in 
performing duties. 
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Appendix B 


Seasonal Adjustment of Pulpwood Logging Employment 


Tables B-1 to B-4 present a newly derived and previously 
unpublished series covering employment in pulpwood logging in Newfoundland, 
Nova Scotia, New Brunswick, Quebec, Ontario and the Prairies, from June, 
1951 to May, 1965. The statistics are compiled from returns to the 
Canadian Pulp and Paper Association's weekly Summary of Reports on the 
Labour Situation. All pulp and paper companies belonging to the CPPA are 


included in the survey. : 
| 


The labour report asks for the daily average number of non-staff 
| 
personnel on operations for the end of the week surveyed. The numbers for 
each week are then summed and averaged to yield a monthly figure. The 
labour supply report requests once a month the number of staff personnel 
(presumably office employees) on the woods division working force. The 
staff figures are available only for east of the Rockies. Consequently, 


the provincial employment series below represent non-staff employment while 


the east of the Rockies series represents total employment. 


The final seasonal components in TablesB-5 to B-8 are computed 
by the Census II method of seasonal adjustment through the courtesy of the 
Dominion Bureau of Statistics. The seasonal components show the factor by 
which each of the raw monthly figures must be divided in order to produce 
seasonally adjusted data. Comparison of these final seasonal components 


over time shows shifts in the pattern of seasonality. 


thy Gabe 


The tables containing the seasonally adjusted series also show 


a number of other useful measures: 
SCI - Average of monthly percentage changes in 
cyclical and irregular factors; 
I - Average of monthly percentage changes in 
factor $ 
C - Average of monthly percentage changes in 
factors 
S - Average of monthly percentage changes ih 
factor 
CI - Average of monthly percentage changes in 


and irregular factors; 


the 


the 


the 


the 


the 


seasonal, 


irregular 


cyclical 


seasonal 


cyclical 


MCD - Months for cyclical dominance - average number of 


months needed for a cyclical change to dominate an 


irregular change. 


Table B-9 presents a summary measure of trends toward or away 


from a nine-month employment year. 


In addition to the CPPA seasonality data, a series of seasonal 


components were computed based on data compiled from returns to the 


Dominion Bureau of Statistics monthly survey, "Employment and Payrolls". 


These D.B.S. data represent employees on the payroll for the pay period 


reported and would include substantially all employees hired or laid off 


during that pay period. Because of the exceptionally high amount of 


labour turnover in pulpwood logging, these payroll-based employment 


figures considerably overstate labour input. 


Sfios = 


D.B.S. employment data for the pulpwood logging industry were 
not compiled from 1951 to 1956 and consequently no comparison can be made 
between the derived CPPA and D.B.S. series for those years. From 1951 6 
1956 in east of the Rockies the CPPA series shows a pronounced decline in 
seasonality. From 1957 to 1960 the series is rising whereas since 1960 
there has been a declininy seasonality. On the other hand, the derived 
D.B.S. series shows rising seasonality in Easter Ganeda (i.e., in Ontario, 
Quebec, New Brunswick, and Newfoundland) from 1957 to 1962 with a levelling 
off since then. On a provincial basis an examination of the two series for 
Ontario reveals that both exhibit a rising seasonality from 1957 to 1960 
and a declining seasonality from 1960 to 1965. However, the trends in the 
derived CPPA series are much sharper. In the Atlantis provinces both 
series move very closely together rising from 1957 to 1962 and declining 
from 1962 to 1965. In the province of Quebec while ae D.B.S. series 
. reveals a sharply rising seasonality over the nine-year period the CPPA 


series is relatively constant. 


The difference between the two series for east of the Rockies 
may be thought of, therefore, as a difference between the two series for 
Quebec and Ontario. A diligent search of all available information failed 
to yield any satisfactory cause of the discrepancies between the two series 
for the two provinces. Turnover rates for the two provinces were studied 
carefully but do not appear to be the cause of the differences. The 
inclusion of the Prairies in the derived CPPA Ontario series would seem 
unlikely to create the sharper trends in the CPPA series as compared with 
the D.B.S. derived series. Differences in reporting methods may give 
rise to the differing seasonality trends but this cannot be satisfactorily 


determined. 
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Table B-9 


D-, A Summary Measure of Trends Toward a Nine-Month 
Employment Year, East of the Rockies and Provinces, 1952-1965 


East of the Ontario and 


Rockies Prairies Quebec Atlantic® 
VODZc aiete aoe eae Bele, 
VOSS eretereratere eels 29 
1954 ote wise eGo cd 
HES slaw Alcester L843 eco 
LODO steve + sic 's beeG 620 
OB ates ae e-5 98 eol 
TOSS. Wess es pPeeak <44 
TODS ereterele ele -68 e.8) 
DOGO tere os -60 2 OU 
VGA e's oT Sa) 
EVO Zoho ose OT AW! 
TIC Sic 400 ees Ahad 29 
NOGA Mares ses. oye" 720 
OG sietavere we AL op! =2O 


Note: D2 shows trends toward or away from reduction in seasonality 
within a nine-month period. For any entry above, 


where sj represents the i-th month seasonal factor, where 

the sj are the nine highest seasonal factors for any year. 

The sy have been obtained from Tables B-5 to B-8. If employ- 
ment tended to be equal in each of the nine highest months D 
would equal zero. Consequently, a decline in D< shows a decline 
in seasonality within the nine-month period. Because of the 
nature of the measure, cardinal comparisons between regions or 
years are not possible. That is, although D? for 1965 in Quebec 
is ten times higher than the corresponding figure in Ontario and 
the Prairies this does not imply that Quebec is ten times further 
away from a nine-month year. It permits only the inference that 
Quebec is significantly further from a nine-month year than 
Ontario and the Prairies. Similarly, the change in D¢ from 1952 
to 1965 for Quebec shows only that Quebec is closer to a nine- 


month year than it was previously. It does not show that Quebec 
is three times as close as it was. 


x Includes Newfoundland, Nova Scotia, and New Brunswick. 
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Appendix C 


Labour Turnover 


The number of persons hired or separated each week per 100 
employees on the payroll in Forestry, Construction, and All Industries 
Surveyed in Canada from 1948 to 1964 is shown in Table C-1. These weekly 
hiring and separation rates were derived from the published D.B.S. 
average monthly rates by division by be) 12. The denominator for the 
D.B.S. rates was the number of people on the payroll for the pay period 
reported. This figure includes all persons hired or separated during 
the pay period and thus overstates the true employment level - 
particularly in the high fee ae ee By inflating the employ- 
ment figure, it tends differentially to understate turnover rates for 


high turnover industries. 


A provincial breakdown of Bae weekly hiring and separation 
rates for the pulpwood logging industry is given in Table C-2. These 
rates were derived from CPPA weekly labour supply reports, and are not 
directly comparable with the D.B.S. data in Table C-1. The CPPA weekly 
hirings and separations were summed for each of the years from 1951-1952 
to 1964-1965 and then divided by the appropriately summed average weekly 


employment figures. 


Table C-3 presents provincial data on the ratio of average 
weekly "quits to be replaced" to the average weekly employment on company 
limit operations. These data have been calculated from CPPA weekly labour 
supply reports in the same manner as Table C-2 - weekly quits were summed 


for each of the years and divided by the appropriate average weekly 
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employment figures. The "quits to be replaced" data include some 
(possibly only a few) firings for cause. They do not represent a pure 
voluntary separation rate both because of the inclusion of firing for 
cause and because some voluntary quits need not be replaced and 


therefore do not appear in the numerator. 
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Table C-3 


Ratio of Average Weekly "Quits to be Replaced" to Average Weekly 
Employment, Pulpwood Logging Company Limit Operations, 
East of the Rockies and Regions, 1951-52 to 1964-65 


Newfoundland 
and 
Nova Scotia | New Brunswick Atlantich® Quebec] Prairies|Rockies 


(per cent) 
1951=52es. ase ot7 6.1 G22 ay 6: a: 
R952 352s + 6.0 ey | AGS SINS La ayy 
1999=544.6% arg O¢6 Ait 848 204 Bee 
V904=55. ss onKe! er Aa 3.9 lad ere, 
1995-S5Owas 526 eg 4.9 rack! 18 5.4 
EOS6=7 fix oe A.3 Je 2 Tae 266 oe) 
LUSK ADS wae 0.8 Od Oe 220 Leb 3.4 
L9GCH 99s. ayo O.S See) fae Se 0.9 Zat 
1959-60... 2d Ord Le Ast 0.6 2.8 
1960-61... cea 1.5 eh: 4.2 ao ek 
1961-62... 0.9 044 Q.7 2.9 O74 Se, 
1962-63... Zot Oso ds8 eo O52 Ce. 
1963-64... O.1 ive 0.6 cA TS 0.4 2.6 
1964-65.» « 0.0 Os4 Ost 4.4 065 ae f 


X June-May year. 


ss Includes Newfoundland, Nova Scotia and New Brunswick. 


Source: Calculated from CPPA weekly labour supply reports. 
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Appendix D 


Trends in Pulpwood Lengths 


Trends in pulpwood lengths on company limit operations east of 
the Rockies from 1957-1958 to 1964-1965 are given in Table D-1. These 
data were calculated from statistics supplied by the Canadian Pulp and 
Paper Association. Firms reporting in the survey were asked to give the 
length of pulpwood cut on their operations during its movement from the 
stump to the intermediate landing. Unfortunately, the reporting of this 
information was not consistent. Some firms quoted wood lengths at the 
landing with the result that some wood which was hauled from the stump to 
the landing in tree-length form and was slashed at the landing into short- 
wood lengths was reported as short wood. Consequently, the proportion of 
tree-length operations is seriously underestimated and extreme caution 
must be used in interpreting the trends in short wood and tree length in 


the table. 


Reliable industry sources suggest that tree-length operations 
accounted for about 45 per cent of the company limit pulpwood cut and 
short-wood operations for about 55 per cent during the 1964-1965 season. 
Most of the understatement occurred in Quebec and the "Other" provinces. 
The appropriate figure for tree-length operations in Quebec would be about 
40 per cent as compared with the 17 per cent figure shown in the table, 
and in the "Other" provinces would be about 35 per cent instead of the 
4 per cent figure in the table. The 57 per cent tree-length figure for 
Ontario is understood to be representative of logging operations in 


that province. 
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For the 1965-1966 season industry sources suggest that tree- 
length and short-wood operations each accounted for about 50 per cent 


of the company limit pulpwood cut. 
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Abitibi 


Arbomatik Processor 


Barking 


Beloit 


BPU 
Branching 


Bucking 


Cellulose 


Chipping 


Chokerman 


GIP 


CPPA 


Cord 


Cunit 


Delimbing 


Diffusion Rate 


Extent of Diffusion 


Glossary 


Abitibi Paper Company, Limited, Toronto, Ontario, 
one of three companies experimenting with the 
Arbomatik Processor. 


a multi-process machine which performs two or more 
of the following functions: limbing, barking, 
bucking and piling of the bolts of pulpwood, 
generally, in the landing area. 


operation by which bark is removed from a tree. 


Beloit International (Canada) Limited, builder of 
the Beloit Tree Harvester. 


Bombardier-Processing Unit. 
see Limbing. 


cutting tree lengths into logs or bolts of desired 
length. 


fibers which form the basic constituents of paper. 


operation by which tree lengths, log lengths, or 
bolts of pulpwood are reduced to chip form. 


assembles tree lengths or bundles of logs or bolts 
in self-tightening loops of wire rope (chokers) 
which are attached to cable from skidder or yarder 
for forwarding to the landing. 


Canadian International Paper Company, Montreal, one 
of three companies experimenting with the Arbomatik 
Processor. 


Canadian Pulp and Paper Association. 

a stacked cord is nominally 4 feet x 4 feet x 8 feet 
or 128 cubic feet. It usually contains approximately 
85 solid cubic feet of wood. 

100 cubic feet of solid wood. 

see Limbing. 

speed at which the extent of diffusion is rising. 
represents the extent of penetration of Arbomatik 
Processors or Tree Harvesters into a province, 
measured according to the proportion of the total 


amount of pulpwood cut by either machine to the 
province's company limit production. 


Felling 


Forwarder 


Forwarding 


Full Tree 


Full-Tree Methods 


Full-Tree System 


Groundwood Process 


Koehring 


Koehring Processor 


Kraft Pulp 


Landing, Final 


Landing, Roadside 


Limbing 


Logging Operation 


LRA 
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operation by which a standing tree is severed from 
a stump. 


machine which transports bolts of pulpwood from 
the stump area to a landing area. 


transporting of bolts of pulpwood from the stump 
area to a landing area. 


tree with branches and top still attached. 


varying ways in the full-tree system of pulpwood 
logging in which full trees, i.e., trees with 
branches still attached, can be transported from 
the stump area to a landing. 


a system of pulpwood logging where felling only is 
performed in the stump area and where full trees 
are forwarded from the stump area to a landing. 


making of pulp by the wet grinding of wood blocks. 
This pulp is used in the making of newsprint and 
certain wall, bag and wrapping papers. 


Koehring-Waterous Limited, Brantford, Ontario, 
experimenting with Koehring Processor and 
manufacturer of Koehring Forwarder. 


a multi-process machine which fells, limbs, bucks 
and piles 8-foot wood in the stump area. 


pulp obtained by the Sulphate process of making 
pulp. 


point where the long distance movement of pulpwood 
by rail or water to the mill begins. 


a term often used as equivalent to intermediate 
landing. 


operation by which branches are removed from a 
tree. 


the stump to final landing phase of the pulpwood 
production process (includes river drive where 
applicable). See Pulpwood Logging. 


Logging Research Associates, organization which 

represents the CIP, Abitibi and Quebec North Shore 
Paper companies and which is conducting experiments 
with the Arbomatik Processor. 


Operating Hour 


Processing 


Pulpwood 


Pulpwood Logging 


QNSPC 


Scaling 


Short-Wood Methods 


Short-Wood System 


Skidder 


Skidding 


Slash, (verb) 


Slashy (noun) 


Soda Process 


Stump Area 


Lhe Te 


includes machine time and paid idle time. Machine 
time is the effective time during which the machine 
is actually running and paid idle time is the 
machine idle time during which direct labour 
continues to receive a wage. 


comprises the operations of felling, limbing, topping, 
bucking, scaling, barking and chipping. 


roundwood used in the making of pulp and paper. 


consists of all operations performed on pulpwood 
trees from the standing tree in the stump area to 
the final landing or to the mill in some direct 
truck hauls or where water transportation is used. 


Quebec North Shore Paper Company, Limited, Montreal, 
an affiliate of The Ontario Paper Company, Limited, 
which is experimenting with the Arbomatik Processor. 


operation where company markings are placed on bolts 
of pulpwood for clear identification and individual 
cutters production is recorded separately for payment. 


varying ways of pulpwood logging in which short wood, 
i.e., 4-, 8- and 12-foot pulpwood, can be moved from 
a stump area to a landing area. 


a system of pulpwood logging where the processing 
operations of felling, limbing, topping, bucking and 
possibly barking are performed in the stump area and 
where short wood (4-, 8- and 12-foot pulpwood) is 
transported from the stump area to a landing. 


a rubber-tired or tracked vehicle which drags trees 
or logs from a stump area to a landing, generally 
semi-suspended. 


forwarding trees or logs from the stump area to the 
landing, either in full contact with the ground, or 
semi-suspended, behind a rubber-tired or tracked 
vehicle (or horse). 


to cut tree lengths into pieces or bolts of desired 
length, generally by powered saw or gang saw at a 
landing. 


branches and top of a tree or trees. 

making of pulp by digesting the wood or other fibers 
with a solution of caustic soda. This chemical pulp 
is used to manufacture wrapping paper, and book, 


magazine and envelope papers. 


area where standing tree is felled. 


Sulphate Process 


Ssulphite Process 


Topping 


Transportation 


Tree Harvester 


Tree-Length Methods 


Tree-Length System 


VFB 


Woodlot 
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manufacturing of sulphate or kraft pulp by 
digesting wood chips with sodium sulphate and 
sulphide liquor. The kraft pulp is used to a 
large degree in the manufacture of wealee te paper 
and paper bags. 


making of chemical pulp by digesting wood chips 
with an acid liquor at a high temperature and 
pressure. The pulp is used in the production of 
the highest grades of papers. 


removal of the top part of the tree which is too 
small for pulpwood. 


movement of wood from the stump area to the final 
landing, but generally used in reference to the 
movement between intermediate and final landing 
Ole tiih ts 


a multi-process machine which limbs, tops, fells 
and bunches tree lengths in the stump area. 


varying ways of pulpwood logging in which tree 
lengths can be transported from a stump area to 
a landing. 


a system of pulpwood logging where the processing 
operations of limbing, topping and felling are 
performed in the stump area and where the tree 
length is moved from the stump area to a landing. 


Vit-Feller Buncher. 


an area of land covered with trees where the owner 
produces pulpwood for sale ia aah tihe, LO a pulo-or 
paper mill. 
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